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PREFACE 

The unpublished Data Report Series is intended as a readily 
available source of basic data collected for lakes and watersheds in the 
Muskoka-Hali burton area of Ontario. These data were collected as part of 
the Lakeshore Capacity Study and/or the Acid Precipitation in Ontario 
Study. 

The llmnological portion of the Lakeshore Capacity Study (1975-81) 
was initiated to investigate the relationships between lakeshore 
development and lake trophic status in low ionic strength Precambrian 
lakes. The Acid Precipitation in Ontario Study (1979-present) was 
initiated, in part, to investigate the effects of the deposition of 
strong acids on aquatic and terrestrial ecosystems in Ontario. The 
primary findings of these studies have been and will continue to be 
published as reviewed papers and technical reports. 
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ABSTRACT 

Hydrological data and the major terms of the energy balances of 
lakes studied as part of the Lakeshore Capacity Study are presented. 

Scheider, W.A., CM. Cox and L.D. Scott, 1983. Hydrological data for 
lakes and watersheds in the Muskoka-Hali burton study area (1976-1980). 
Ont. Min. Envir. Data Report DR 83/6. 
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I. INTRODUCTION 

This report presents the basic hydro! ogical data collected as a part 
of the trophic status program of the Lakeshore Capacity Study. A major 
part of the program involved the development and use of mass balance 
models to predict the concentration of total phosphorus (TP) in lakes. 
The mass balance technique utilizes information on the flux of materials 
through the watershed as the basic information around which a model is 
built. Quantitative hydrological information is required to construct 
the mass balances and as an input to the mass balance model. 

The components of the hydrologic cycle are related by the water 
balance equation, an expression of the principle of the conservation of 
mass. For a lake, this equation can be written as: 

P+R+G-0-E=S (1) 

Where: P = precipitation to the lake surface 

R = surface runoff into the lake 

G = net ground water gain by the lake 

= outflow from the lake 

E = net evaporation from the lake 

S = change in lake storage, or volume. 

Data to construct water balances were required for four consecutive 
12-month periods beginning in June 1976 and for the entire 1976-80 
period. The 12-month periods from June to May were chosen as the 
standard water year for several reasons. Hydrological data collected 
over the period June 1976 - May 1980 were relatively complete. Mass 
balance models have been historically used to predict TP concentration in 
lakes at spring overturn, which commonly occurs in May in the study 
lakes. Selection of the June - May water year minimizes changes in the 
water balance resulting from changes in storage since the snowpack is 
gone and the spring runoff has ended by June 1. 



In this report, data collected on each term of the water balance is 
presented. Water and major ion balances are presented elsewhere 
(Scheider and Dillon, in prep.)* 



II,,, DESCRIPTION OF STUDY AREA 

Fifteen lakes were chosen to develop and test models relating 
lakeshore development to trophic status. Water and mass balances were 
measured for the 6 'A' lakes (Harp, Jerry, Red Chalk, Blue Chalk, Chub 
and Dickie). No hydrological data were measured on the 9 'B' lakes 
(Crosson, Gullfeather, Bigwind, Solitaire, Buck, Little Clear, Walker, 
Glen and Basshaunt). In addition, hydrological and chemical flux 
information were measured on 9 'export' streams, chosen to broaden the 
range of watersheds investigated. 

The locations of the 15 study lakes and 9 additional watersheds are 
given in Figure 1. Watershed boundaries and locations of hydrological 
gauging equipment are shown in Figures 2-13 for the 15 study lakes and in 
Figures 14-21 for the 9 export watersheds. Red Chalk, Blue Chalk, 
Crosson and Gullfeather Lakes drain via the Black River into Lake Simcoe 
and ultimately into Georgian Bay via the Severn River. Harp, Jerry, 
Solitaire, Little Clear and Walker Lakes drain via the North Muskoka 
River into Lake Muskoka and ultimately into Georgian Bay via the Moon 
River. The drainage of Dickie, Chub, Buck and Bigwind Lakes as well as 
Paint Lake Inlet 1 and Trading Bay Inlet 1 is also into Georgian Bay via 
the South Muskoka River, Lake Muskoka and the Moon River. The remaining 
study watersheds ultimately drain into Lake Ontario at the Bay of Quinte. 
Water from Glen and Basshaunt Lakes and 12 Mile Lake Inlet IN, 12 Mile 
Lake Inlet IS, Beech Lake Inlet 1, Moose Lake Inlet 1, Haliburton Lake 
Inlet 12, and Duck Lake Inlet 1 reaches the Bay of Quinte via the Gull 
River, the Kawartha Lakes system and the Trent River. Head Lake Inlet 1 
drains via the Burnt River into the Kawartha Lakes system. 

Drainage basin areas are summarized in Table 1. Detailed 
information on lake morphometry is given by Nicolls £i il. (1983). A 
description of the bedrock and surficial geology underlying the basins is 
given by Jeffries and Snyder (1983) and pertinent aspects are summarized 
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in Table 2. Forest cover is almost continuous in the basins although 
most watersheds contain beaver ponds or bogs (Table 2). Lake level and 
stream flow were not controlled by man with the exception of Harp Lake, 
where lake level was controlled by a dam operated by a resident on the 
lake. Small logging operations, farms and dwellings {primarily 
recreational) around the lakes were the 3 main human activities which 
could impact on the hydrological cycle but disturbance was minimal. 
Consumptive use of lake, stream and ground water is minimal. The general 
hydrological and hydrometeorological characteristics of the area are 
summarized in Table 3, drawn from the Hydrological Atlas of Canada 
(1978). 



III. METHODS 



The methods employed in the collection and analysis of the 
hydrological data are summarized in Scheider gt iJ. (1983). 



IV. RESULTS 

i ) Precipitation 

Daily precipitation depths for each lake and watershed were 
estimated from the closest Environment Canada meteorological 
station (Figure 1, Table 4). Daily depths for the six stations 
(and one additional station derived by combining the depths from 
two stations) are plotted in Figures 22-28. There were an average 
of 151 (range 108-178) days per year with precipitation in the 
1976-1980 study period, or approximately one event every 2.4 days. 
The average depth of precipitation per event was 6.9 mm, with a 
maximum daily amount of 99.1 mm recorded on January 29, 1977. 
August was the wettest month in 14 of 28 station-years of data and 
November was the month of greatest precipitation in 7 of 28 
station-years. February was the month having the least amount of 
precipitation in 20 of 28 station-years and May was driest in 7 of 
28 station-years. 



Annual precipitation depth, summarized for each station and year in 
Table 4, ranged from 0.791 m yr-1 to 1.35 m yr"!. Mean annual 
precipitation depths ranged from 0.955 m yr"^ to 1.17 m yr'^ 
over the 4 year study period. In general, 1976-1977 and 1977-1978 
were somewhat drier than normal whereas greater than normal amounts 
of precipitation fell in 1978-1979 and 1979-1980 compared to 
long-term average values for the area. 



i i) Runoff 



With respect to the water balance equation for a lake (1), runoff 
is defined as water draining the terrestrial portion of a lake's 
watershed or drainage from upstream lakes. Operationally it 
includes channelized streamflow measured at hydrological gauging 
stations (weir/flume). The type and period of use of each gauging 
station is summarized in Table 5, Stage-discharge relationships 
are plotted in Figures 29-99. 

Values of mean daily discharge for the gauged watersheds are 
plotted in Figures 100-135. (This data may be obtained from the 
Limnology and Taxonomy Section on computer tape or disk). The 
minimum, maximum and mean values of mean daily discharge for each 
stream and each year are summarized in Table 6. Values of total 
annual discharge are summarized in Table 7. 

Harp 3, Harp 6, Harp 6A, Harp Outlet, Jerry 4, Chub 2, Red Chalk 2, 
Blue Chalk 1, Paint 1, Trading Bay 1, Duck 1, Head 1, Dickie Outlet 
and all inlet streams to Dickie Lake were intermittent as defined 
by Ward (1967), in that they were dry for periods of every year 
during the 4 years of study. Jerry 3, Jerry Outlet, Red Chalk 3 
and 4, 12 Mile IS, Beech 1, Hal i burton 12 and Moose 1 inlets were 
perennial {Ward 1967) in that their minimum mean daily discharge 
>0 during the 4 years of study. The remaining streams were 
intermittent in some years and perennial in others. 

Discharge data can also be expressed in terms of a flow duration 
curve (Searcy 1959), which is simply a cumulative frequency curve 



- 5 



showing the percentage of time a given flow is equalled or 
exceeded. The curves show the flow characteristics of the streams 
throughout their range of flow without regard to sequence of 
streamflow events. Flow duration curves are presented (Figures 
136-139) for a lake outlet (Red Chalk Outlet) and streams with 
relatively small and large water storage capacity in the surflcial 
material of their watersheds (Dickie Inlet 5 and Beech Inlet 1 
respectively) to show a range in the types of curves observed. 

Since annual precipitation depth was similar over all watersheds, 
variability in total annual discharge is expected to be largely a 
function of drainage basin size. A linear regression of basin size 
vs total annual discharge in each of the 4 study years and using 
the average of the 4 years showed this to be the case. Basin area 
explained 98.5% - 99.3% of the variance in total annual discharge. 

Expressing annual discharge as unit runoff (annual discharge 
m^yr'Vbasin area m^) factors out basin area and facilitates 
between basin comparisons in annual discharge. Values of annual 
unit runoff (m yr~l) are summarized in Table 8. Annual mean values 
(ranges in brackets) for the 36 gauged watersheds were 0.343 
m yr-1 (0.201-0.510 m yr"!) in 1976-1977, 0.432 m yr"! 
(0.196-0.588 m yr'l) in 1977-1978, 0.543 m yr-l (0.231-0.786 
m yr-1) in 1978-1979 and 0.555 m yr"! (0.324-0.844 m yr-1) 
in 1979-1980. The 1976-1980 mean value was 0.475 m yr-1 (range 
0.285-0.615 m yr-1), comparing well with the long term mean 
value of 0.4-0.5 m yr-1 for the area (Hydrological Atlas of 
Canada 1978). Reasons for the observed range in runoff values are 
discussed by Scheider and deGrosbois (in prep). 

Expressing unit runoff as yield (annual unit runoff m yr-1/ 
annual precipitation depth m yr-1) further standardizes the 
annual discharge data. Yield is the fraction of the annual 
precipitation which is lost from the basin as streamflow. Values 
of annual yield are summarized in Table 9. Mean values (ranges in 
brackets) were 0.397 (0.22-0.60) in 1976-1977, 0.488 (0.28-0.74) in 



1977-1978, 0.446 (0.17-0.63) in 1978-1979 and 0.505 {0.28-0.74) in 
1979-1980. The mean yield for the 1976-1980 period was 0.462 with 
mean values for the 36 individual watersheds ranging from 
0.28-0.58. 

Runoff is the residual of precipitation on the basin after the 
various hydro! ogical demands of the basin are accounted for. These 
demands are primarily interception, storage in soil, snowpack, 
ponds etc. and evapotranspi ration. The seasonal distribution of 
runoff is similar for each stream and is readily explained keeping 
this conception of runoff in mind. Peak runoff occurs in March and 
April in response to snowmelt. The saturated or sometimes frozen 
condition of the soil during this period and minimal losses due to 
interception and evapotranspi ration ensure that most incoming 
precipitation and snowmelt are routed to runoff. Runoff declines 
to reach minimum values in June through September as vegetation 
comes into leaf, interception increases and losses to 
evapotranspi ration increase. A secondary peak in runoff occurs 
from October through December in response to an increase in 
precipitation, reduced interception by leafless trees and decreased 
losses due to evapotranspiration. Runoff again typically declines 
from mid-December to reach minimum values in January and February 
as precipitation is stored in the snowpack and frozen soils. The 
percentage of annual flow that occurred in March, April and May 
ranged from 37% to 95% with mean values of 77%, 55%, 64% and 49% in 
1976-1977, 1977-1978, 1978-1979 and 1979-1980 respectively. The 
percentage of annual flow occuring in October-December ranged from 
2% to 48% with mean values of 12%, 34%. 21% and 35% in 1976-1977, 
1977-1978, 1978-1979, and 1979-1980 respectively. 

Streamflow has several contributing components including surface 
runoff, interflow, groundwater flow and channel precipitation. Or, 
more simply, streamflow is commonly thought of as a mixture of two 
components: baseflow and stormflow. Baseflow is defined as the 
part of streamflow that sustains flow during dry weather periods 
(Ward 1967). The fact that most of the study streams were classed 
as intermittent and had zero flow for a portion of the year 



Indicates that baseflow is not the major fraction of streamflow. A 
simple but reproducible method of estimating the baseflow component 
of streamflow is to equate monthly baseflow to the lowest observed 
value of streamflow in the month. A more subjective but widely 
used method is to join the low points on a hydrograph (plotted with 
a logarithmic y axis) with a smooth curve (Ward 1967). Baseflow 
has been estimated in the former manner for the study basins and is 
summarized in Table 10. The annual contribution of baseflow to 
total streamflow varied between 12% and 46% based on mean annual 
data over the 1976-1980 period. 

ill) Energy Balance and Lake Evaporation 

The principal terms of the energy balance of the lakes are: net 
radiation (AR); change in heat storage by the lake (ASl); 
sensible heat loss by the lake (H); and evaporative heat loss by 
the lake (LE). The values of these terms for the study lakes are 
summarized in Tables 11 to 44 and plotted in Figures 140 - 166. 

Peak values of net radiation (350-600 cal cm-2 day ~^] were 
observed in June and gradually declined for the remainder of the 
open water season. The lakes consistently gained heat in the 
spring and early summer, showed a fluctuating pattern of heat gain 
and loss during the summer and a consistent heat loss in the fall. 
The values of daily change in heat storage were commonly in the 
range of +200 to -200 cal cm-2 day-1. Sensible heat loss 
by the lakes was in the range of 0-200 cal an-2 day"l with 
no obvious seasonal pattern. Daily rates of evaporative energy 
loss were generally maximum in the summer, declining to lower 
values in the fall although the variability observed was great. 
Most loss rates were in the range of 100-300 cal cm-2 
day-1, with net gain of energy by condensation not uncommon in 
the spring. The fraction of net radiation used to evaporate water 
ranged from 0.66 (Harp Lake 1979-1980) to 0.98 (Dickie Lake 
1977-1978) with a mean value of 0.81. The remainder of the net 
radiation was lost to heating the air over the water by sensible 
heat exchange. 



Annual values of lake evaporation are summarized in Table 45. Mean 
annual values and ranges were 0.76 m yr"l {0.72-0.81 m yr"!). 
0.58 m yr-1 (0.56-0.63 m yr*!), 0.68 m yr"! (0.65-0.73 m yn'M and 
0.65 m yr-1 (0.60-0.67 m yr'l) in 1976-1977, 1977-1978, 1978-1979 
and 1979-1980 respectively. The 4 year mean annual value was 
0,66 m yr'l in good agreement with the long-term estimate of 
0.70 m yr-1 (Hydrological Atlas of Canada 1978). 

Monthly rates of lake evaporation are plotted in Figures 167-173. 
Peak values (usually 0.10-0.15 m month"!) were most commonly 
observed in July. Small net gains of water by condensation were 
estimated for Chub, Red Chalk and Blue Chalk Lakes in April 1979, 
and again for Blue Chalk Lake in April 1980. 

1v) Groundwater 

Groundwater is commonly defined as the water occurring in the zone 
of saturation below the earth's surface (Gray 1970). The paucity 
of surficial deposits in most of our study watersheds (Jeffries and 
Snyder 1983) and the impervious nature of the bedrock make it 
unlikely that groundwater is an important component of the lake 
water balance. The intermittent nature of most of the streams and 
relatively small proportion of the total streamflow made up of 
baseflow support this. However, an exception may be Red Chalk Lake 
where the ungauged sandy areas could provide significant direct 
input by groundwater to the lake (Lye and Scafe, unpub. 
manuscript). 

v) Storage 

No measurements were made of storage changes (In groundwater, 
soils, vegetation, depressions, snowpack, etc.) in the terrestrial 
watersheds. These undoubtedly occur over short time intervals but 
are assumed to be small on an annual basis and negligible over the 
study period of 4 years. Changes in lake level are plotted in 
Figures 174-179 and summarized on an annual basis in Table 46. For 
the 1976-1977 annual period no estimate could be made of change in 
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storage for Harp, Red Chalk and Dickie Lakes since lake level 
gauges were not in place until July 1976 or later. However, in all 
other lakes in all other years changes in annual lake level were 
generally small, ranging from -0.228 m to +0.156 m. Only Harp Lake 
levels were artificially controlled. Lake levels declined (2 of 3 
lakes) in 1976-1977, rose in 1977-1978 (6 of 6 lakes) and 1978-1979 
(5 of 6 lakes) and declined again in 1979-1980 (6 of 6 lakes). 
Over the 4 year study period, change in lake levels ranged from 
-0.063 m to +0.125 m in the 6 study lakes. 

vi ) Residence and Flushing Times 

The residence time of a lake is the length of time required to 
displace a volume of water equivalent to the lake volume. The term 
is defined as either lake volume/total supply of water to the lake 
or lake volume/total loss of water from the lake. However, because 
a greater uncertainty exists in estimating the total supply than 
the total loss (because of the lack of information on ungauged 
runoff and groundwater), we calculate residence time as lake 
volume/total loss. Flushing time is calculated as lake volume/lake 
outflow and is longer than residence time because the water loss to 
evaporation is not included. 

Residence and flushing times for the 6 study lakes are given in 
Table 47 and 48 respectively. 
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Table 1: Watershed areas (10^2) gf gauged and ungauged inlets, lake 
areas (10^2)^ total watershed areas (lO^m^) and % 
watershed gauged for 15 study lakes 



Area gauged Area ungauged % watershed 

inlets inlets Lake area Total area gauged^ 
Lake (104m2) (10^2) (104m2) (104^2) (104m2) 



Harp 


429. 


2 


79.4 


66.9 


575.5 


86.2 


Jerry 


714. 


6 


146.0 


50.1 


910.7 


84.0 


Chub 


200. 


9 


85.0 


32.2 


318.1 


73.3 


Dickie 


311. 


9 


136.7 


93.2 


541.8 


74.8 


Red Chalk 


525. 


9 


85.3 


56.9 


668.1 


87.2 


Blue Chalk 


27. 


1 


100.4 


49.4 


176.9 


43.2 


Buck 


a 




250.8 


40.3 


291.1 


13.8 


Solitaire 







379.1 


124.0 


503.1 


24.7 


Little Clear 


$ 




568.9 


10.9 


579.8 


1.88 


Walker 


1 




257.6 


68.2 


325.8 


20.9 


Crosson 







501.2 


56.8 


558.0 


10.2 


Gull feather 


@ 




982.1 


65.9 


1048.0 


6.3 


Bigwind 







396,4 


111.0 


507.4 


21.9 


Glen 


i 




97.2 


16.3 


113.5 


14.4 


Basshaunt 







790.6 


47.3 


837.9 


5.7 



1 includes gauged inlets and lake surface area 
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Table 2: Watershed area (lO^m^) and % watershed area formed by 3 surficial 
geology types and 4 land use categories for study watersheds 



Surficial Geology Land Use 

% 

Shallow % Deep % 

Area % Surficial Surficial % % % Exposed 



Watershed 




(lO^i-i) 


Organic 


: Deposits^ 


Deposits'^ 


Wooded 


Pasture 1 


(Zetland 


Bedrock 


Harp Inlet 


3 


22.6 


9.3 


11.2 


79.5 


Si 





11 


20 




3A 


22.4 


2.9 


0.0 


97.1 


n 





1 


20 




4 


139.0 


2.7 


33.7 


63.5 


m 





9 


22 




5 


204.8 


13.3 


48.6 


38.1 


n 





9 


18 




6 


21.5 


0.0 


54.8 


45.2 


fS 





2 







6A 


18.9 


8.5 


84.9 


6.6 


if 





11 





Jerry Inlet 


; 1 


7.3 


0.0 


22.6 


77.4 


100 













3 


666.3 


5.6 


78.5 


15.8 


78 





10 


12 




4 


41.0 


0.0 


83.5 


16.4 


100 











Chub Inlet 


1 


79.0 


2.8 


73.0 


24.2 


n 





23 







2 


121.9 


8.0 


75.3 


16.7 


If 





23 





Dickie 


5 


34.4 


25.4 


74.6 


0.0 


n 





22 





Inlet 


6 


25.4 


22.0 


78.0 


0.0 


m 


i 


21 







8 


71.4 


8.2 


78.1 


13.7 


m 





7 







10 


71.6 


17.1 


82.8 


0.0 


11 


§ 


19 







11 


109.1 


20.9 


79.1 


0.0 


SI 





18 





Red Chalk 


1 


157,1 


4.9 


41.4 


53.8 


m 





13 





Inlet 


2 


32.9 


12.7 


87.3 


0.0 


m 





22 







3 


98.7 


14.4 


3.9 


81.7 


m 


t 


17 


16 




4 


60.3 


7.7 


16.0 


76.2 


m 


Q 


11 


6 


Blue Chalk 


1 


27.1 


0.0 


6.0 


94.0 


100 











Inlet 




















Buck Inlet 


1 


90.1 


0.0 




100 


78 


i 


22 







2 


9,3 


5.9 


59.5 


34.6 


93 


i 


7 







3 


77.6 


21.6 


8.6 


69.8 


61 





29 







4 


4.1 


0.0 


0.1 


99.9 


100 













5 


5.9 


0.0 


39,0 


61.0 


100 











Solitaire 


1 


16.2 


0.0 


3.0 


97.0 


m 


7 


i 





Inlet 


2 


17.2 


0.0 


0.1 


99.9 


100 





i 







3 


99.0 


2.5 


7.6 


89.9 


93 





7 







4 


124.7 


0.0 


17.1 


82.9 


m 





7 





1. Surficial 


deposits 


< 1 m 


in depth 












2. Surficial 


deposits 


> 1 m 


in depth 
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Table 2: cont'd 







Area 
(lOV) 


Su 


rficial Geology 




Land 


Use 




Watershed 


% 
Organic 


% 
Shallow 
Surficial 
Deposits 


% Deep 
Surficial 
Deposits 


% 
Wooded 


% 
Pasture 


% 
Wetland 


% 
Exposed 
Bedrock 


Little 
Clear 
Inlet 


1 
2 
3 


25.1 

15.3 

3.1 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


100 
100 
100 


91 

100 
100 








9 








Walker 
Inlet 


1 
2 

3 
4 
5 
6 


33.1 

102.5 

5.9 

6.8 

15.7 

20.3 


2.6 
2.1 
0.0 
0.0 
0,0 
0.0 


2.6 
3.6 
0.0 
50.7 
5.5 
0.0 


94.8 
94.3 

100 
49.3 
94.5 

100 


81 

89 
100 
100 
100 

90 


f 








12 

11 







10 










Crosson 
Inlet 


1 


432.3 


15,8 


67.1 


17.1 


84 





16 





Gullfeather 
Inlet 


1 
2 


571.1 
306.6 


19.6 

11.9 


56.5 
60.5 


23.9 
27.6 


71 





25 
17 






Bigwind 
Inlet 


1 
2 
3 


20.7 

160.0 

75.5 


18.4 
9.6 
0.0 


32.1 

33.8 

0.0 


49.5 

56.8 

100 


n 

IS 

m 






26 

15 
8 







Glen Inlet 


1 
2 


20.9 
32.4 


0.0 
0.0 


0.0 
0.0 


100* 
100* 


100 
89 








11 






Basshaunt 
Inlet 


1 
2 
3 
4 
5 
6 


28.5 
381.7 

20.1 
192.7 

29.9 

73.3 


5.5 
14.9 

6.3 
13.1 
11.3 

9.8 


80.1 
29.2 

6.6 
15.5 

0.0 
60.5 


14.4 
55.9 
87.2 
71.4 
88.7 
29.7 


m 

83 

%l 
n 
m 
m 






t 
1 
t 

t 


4 

17 
9 
21 
11 
16 











Paint Lake 


1 


21.3 


4.7 


43.6 


51.7 


m 


Q 


3 





Trading Bay 


1 


7.9 


8.1 


35.5 


55.6 


100 











12 Mile IN 




426.7 


5.5 


0.0 


94.5* 


87 


4 


9 





12 Mile IS 




171.8 


12.3 


0.0 


87.7* 


85 


5 


10 






* includes carbonate till 
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Table 2: cont'd 



Surficial Geology land Use 

% 
Shall CM % Deep % 

Area % Surficial Surficial % % % Exposed 

Watershed (lO^'m^) Organic Deposits Deposits Wooded Pasture Wetland Bedrock 



Beech 


1 


571.6 


9.1 


0.0 


90.9* 


74 


15 


11 


ft 


Duck 


1 


47.3 


0.0 


0.0 


100* 


88 


9 


3 


# 


Mead 


1 


48.3 


22.0 


64.2 


13.8 


6f 





31 


t 


Mali burton 


12 


65.6 


0.0 


0.0 


lid 


100 








D 


Moose 


1 


437.9 


2.8 


0.0 


97.2* 


93 





J 


H 



* includes carbonate till 
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Table 3: Summary of long-term rtieans of hydrometeorological characteristics of 
study area. Data from Hydrological Atlas of Canada (1978). 



Hydrometeorol ogi cal Characteri sti cs 



Period of 
Record 



Value in study area 



mean annual precipitation depth 



mean annual snowfall 



date of formation of snow cover (as 
day of year when > 2.5 cm of snow 
cover forms and remains > 7 days) 

date of loss of snow cover (as day 
of year when < 2.5 cm of snow 
occurs and remains absent for 
>7 days) 

mean maximum depth of snow 



mean annual net radiation 
mean January daily temperature 

mean July daily temperature 
mean annual lake evaporation 



date of formation of ice cover 
on lakes 



date of loss of ice cover 
on lakes 



mean annual runoff 

mean annual evapotranspi ration 



1941-1970 0.9-1.1 m yr-l, gradient 

decreasing from west to east 

1941-1970 2.4-3.0 m yr"!, gradient 

decreasing from west to east 

1955-1972 November 16 - December 6 



1955-1972 April 10 - April 30 



1955-1972 

1952-1970 
1941-1970 

1941-1970 
1957-1966 



10-19 yps 
prior to 
1973 

10-19 yrs 
prior to 
1973 

1941-1970 

1941-1970 



0.5-0.7 m, occurring between 
January 30 - March 1 

40 Kcal cm-2yr-l 

-10°C (contour line runs 
through center of study area) 

17.5-20.0°C 

0.7 m yr~^ (contour line 
runs through center of study 
area) 

December 1 - December 15 



April 15 - May 1 



0.4-0.5 m yr-1 
0.5-0.6 m yr-1 
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Table 4: Annual {1976-1980) precipitation depth (m yr-1) for each study 

watershed/lake and code {Figure 1) of meteorological station used to 
supply data 



Annual Precipitation depth (m yr"^ ) 

Station 

Code Watershed/lake 1976-77 1977-78 1978-79 1979-80 mean 

Ml Harp, Jerry, Walker 

HI Buck, Little Clear, 

Solitaire 

m Red Chalk, Blue Chalk, 0.823 0.818 1.35 1.18 1.04 

Chub, Paint Lake 1, 
Trading Bay 1 

M3/M4 Dickie 

M4 Bigwind, Gull feather, 

Crosson 

WS Bass haunt. Glen, Moose 1, 0.809 

Head 1, Hal i burton 12 

Hi 12 Mile IN, 12 Mile IS, 

Duck 1, Beech 1 



0.904 


0.906 


1.14 


0.941 


0.973 


0.952 


1.23 


1.20 


1.15 


1.13 



0.849 


0.806 


1.35 


1.18 


1.05 


1.26 


0.791 


1.07 


1.18 


1.08 


0.809 


0.961 


1.01 


1.04 


0.955 


1.10 


1.14 


1.13 


1.31 


1.17 



17 



Table 5: Type and period of operation of hydrological gauging structures used on 
gauged watersheds 



Watershed 



Hydrological Gauging Structure 



Period of Operation 



Harp 3 



Harp 3A 



Harp 4 
Harp 5 

Harp 6 
Harp 6A 
Harp Outlet 



90° V notch weir 

90° V notch weir with upstream 

flume 

90° V notch weir 

90° V notch weir 

90° V notch weir with H flume 

overflow 

combination 90° V notch and 

rectangular weir 

90° V notch weir 

91 cm wide H flume 

152 cm wide H flume with low 

flow structure 

90° V notch weir 

90° V notch weir 

H flume 

152 cm wide H flume with low 

flow structure 



June 1976 - June 1977 

June 1977 - June 1979 

June 1979 - June 1980 

June 1976 - June 1977 

June 1977 - September 1979 

September 1979 - June 1980 



June 1976 - January 1980 

September 1976 - August 1979 
August 1979 - June 1980 



September 1976 - June 1980 

June 1976 - August 1979 

June 1976 - August 1979 
August 1979 - April 1980 



Jerry 1 
Jerry 3 
Jerry 4 

Jerry Outlet 



90° V notch weir 

no structure 

combination 90° V notch and 
rectangular weir 

H flume 



September 1976 - June 1980 



September 1976 - June 1980 



August 1976 - June 1980 



Chub 1 
Chub 2 



90° V notch weir 



June 1976 - June 1980 



Cippoletti weir June 1976 - September 1976 

Cippoletti weir with 120° V notch September 1976 - March 1977 

Cippoletti weir March 1977 - August 1977 

Cippoletti weir with low flow August 1977 - June 1980 
structure 



Chub Outlet 



120° V notch weir 



May 1976 - June 1980 



Table 5: cont'd 
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Watershed 



Hydrological Gauging Structure 



Period of Operation 



Dickie 5 

Dickie 6 
Dickie 8 

Dickie 10 



Dickie 11 



Dickie 
Outlet 



Red Chalk 1 
Red Chalk 2 
Red Chalk 3 

Red Chalk 4 

Red Chalk 
Outlet 



90" V notch weir 
combination 90° V notch and 
rectangular weir 

90° V notch weir 
90° V notch weir 

H flume 

H flume with 90° V notch weir 

as downstream control 

90° V notch weir 

combination 90° V notch and 

rectangular weir 

combination 90° V notch and 

rectangular weir 

120° V notch weir with down- 
stream H flume 
120° V notch weir 

H flume 

H flume and downstream low flow 

structure with 90° V notch 

H flume and downstream low flow 

structure with 90° V notch 



90° V notch weir 

90° V notch weir 

120° V notch weir 
120° V notch weir 

120° V notch weir 

120° V notch weir 

266 cm wide H flume 

266 cm wide H flume with low 

flow structure 

244 cm wide H flume with low 

flow structure 



August 1976 - May 1977 
May 1977 - June 1980 



August 1976 - June 1979 

June 1979 - June 1980 

August 1976 - June 1979 

June 1979 - June 1980 



August 1976 - June 1977 
June 1977 - June 1979 

June 1979 - June 1980 



August 1976 - June 1979 
August 1979 - June 1980 

August 1976 - June 1977 
June 1977 - April 1979 

August 1979 - June 1980 

June 1976 - June 1980 

June 1976 - June 1980 

July 1976 - June 1978 
June 1978 - June 1980 

June 1976 - June 1980 

June 1976 - November 1976 
November 1976 - June 1977 
June 1977 - July 1979 

September 1979 - June 1980 



Blue Chalk 1 



Blue Chalk 
Outlet 



combination 22i° and 90° V 
notch weir 

H flume 



June 1976 - June 1980 



September 1976 - June 1980 
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Watershed 



Hydro! ogical Gauging Structure 



Period of Operation 



Haliburton 12 
Moose 1 

12 Mile IN 
12 Mile IS 
Paint Lake 1 
Trading Bay 1 
Duck 1 
Head 1 
Beech 1 



120*^ V notch weir 

244 cm wide H flume 
122 cm wide H flume 

H flume 

120° V notch weir 

90° V notch weir 

90° V notch weir 

90° V notch weir 

90° V notch weir 

120° V notch weir 



June 1977 - June 1980 

September 1976 - June 1977 
June 1977 - June 1980 

July 1976 - June 1980 

August 1976 - June 1980 

June 1976 - June 1980 

June 1976 - June 1980 

July 1976 - June 1980 

September 1977 - June 1980 

September 1976 - June 1980 
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Tabl« 6: Minimum, rnaxlmum and mean values of mean dally discharge (Ls6c~') for 36 gauged watersheds In 
each study year, 1976-1980 



Watershed 


M In Imum 


' dtscha 


rge (Lsec 


-') 


Maximum discharge (Li 


.ec-'> 


Hea 


discharge (Lsec"' ) 


1976-77 1977-78 1978-79 1979-80 


1976-77 


1977-78 


1978-79 


1979-80 


1976-77 


1977-78 


1978-79 


1979-80 


Harp 3 














56.8 


43.7 


83.9 


74.7 


3.34 


3.60 


4.56 


4.55 


m 





0.01 


0.013 





33.2 


48.1 


83.6 


54,2 


1.86 


4.18 


4.47 


3.75 


4 


0.356 


0.045 


1.51 





209. 


207. 


365. 


459. 


14.5 


18.1 


28.9 


24.4 


5 


0.50 





0.513 





580. 


323. 


484. 


823. 


27.4 


27.0 


35.9 


44.8 


6 














31.0 


24.3 


34.0 


35.7 


1.37 


1.79 


2.60 


2.20 


6A 














45.5 


25.7 


45.0 


41.6 


1.65 


2.00 


2.63 


2.74 


outlet 














998. 


527. 


835. 


1340. 


56.0 


80.3 


113. 


108. 


Jerry 1 





0.003 


0.011 


0.027 


9.57 


10.3 


13.2 


18.4 


.727 


.967 


1.22 


1,17 


3 


7.0 


4.0 


0.048 


0.528 


1290. 


666. 


636. 


1530. 


84.4 


87.0 


120. 


116. 


4 














53.0 


44.5 


67.3 


79.0 


3.85 


4.46 


6.37 


6.62 


outlet 


5.58 


6.01 


17.3 


4,68 


1510. 


1350. 


1750. 


1700. 


114. 


122. 


175. 


141. 


Chub 1 


0.011 


0.003 








122. 


64.1 


208. 


102. 


6.52 


6.84 


9,10 


8.23 


2 














265. 


156. 


260. 


384. 


14.4 


20.6 


20.2 


24.1 


outlet 





0.076 





0.223 


300. 


333. 


431. 


540. 


27.4 


43.0 


51.9 


57.1 


Dickie 9 














106. 


55.7 


78.5 


86.3 


5.56 


5.04 


6.02 


7.14 


6 














52.4 


44.6 


62.0 


94.7 


3.13 


3.73 


4.78 


4.57 


8 














68.0 


52.1 


47.7 


174. 


5.91 


7.28 


6.90 


12.7 


10 














150, 


122. 


172. 


289. 


11.2 


11.3 


14.5 


15.7 


n 














197. 


Its. 


184. 


Sir*. 


10.3 


13.4 


17,4 


17.3 


outlet 














741. 


556. 


541. 


756. 


60.3 


69,8 


85.1 


92.0 


Red Chalk 1 





0.049 


0.466 


0.38 


348. 


214. 


378. 


402. 


20.6 


22. 


27.6 


28, 


'M 














56.6 


29.5 


48.2 


73.4 


2.98 


3.80 


5.54 


4.72 


1: 


0.747 


1.23 


1.69 


0.436 


137. 


106. 


201. 


185. 


11.7 


16.1 


17.4 


16.9 


4 


0.102 


0.065 


0.116 


0.016 


84.0 


60.3 


97.4 


92.5 


5.17 


7.94 


8.90 


8.37 


outlet 


0.614 





0.974 





898. 


520. 


1020. 


956. 


78.8 


93.1 


128. 


125. 


Blue Chalk ) 














37.8 


22.9 


30.8 


42.6 


2.71 


1.69 


1.99 


3.40 


outlet 


0.50 











222. 


145. 


271. 


233. 


20.4 


22.6 


30,5 


32.5 


Paint Lake 1 














56.5 


32.4 


65.1 


54.7 


2.71 


3.57 


4.54 


4.31 


Trading Bay 1 














15.6 


18.2 


51.7 


60.6 


0.64 


1.44 


1.97 


2.11 


12 Mile IN 


- 





1.36 


4.46 


- 


546. 


867. 


800. 


- 


67.5 


77,0 


83.8 


12 Mile IS 


- 


0.367 


0.099 


0.255 


- 


120. 


348. 


244. 


- 


23.6 


30.8 


28.7 


Beech 1 


1.45 


0.506 


2.54 


0,842 


759. 


754. 


1230. 


1060. 


64.0 


81.7 


104. 


107, 


Duck 1 


. 











- 


53.5 


92.1 


53.3 


- 


7.81 


7.90 


7.80 


Head 1 


:. 











- 


92.7 


122. 


123. 


- 


7.32 


8.28 


9.14 


Ha II burton 12 


- 


0.858 


1.31 


1.84 


- 


115. 


127. 


152. 


- 


9.63 


13.1 


11.6 


Moose 1 


4.40 


1.17 


1.22 


1.50 


333. 


567. 


789. 


739. 


48.3 


69.5 


83.9 


86.0 
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Table 7: Total annual discharge {10'^3y|.-l) fgp ^^e 36 gauged watersheds, 
1976-1980 



Watershed 




Annual dischc 


irge (lO^m^yr"^ ) 






1976-1977 


1977-1978 


1978-1979 


1979-1980 


Harp 3 


10.5 


11.4 


14.4 


14.4 


3A 


5.88 


13.2 


14.1 


11.9 


4 


45.8 


57.1 


91.1 


77.1 


1 


86.4 


85.1 


113. 


142. 


6 


4.32 


5.65 


8.2 


6.97 


6A 


5.2 


6.31 


8.3 


8.66 


outlet 


177. 


253 


355 


340 


Jerry 1 


2.29 


3.05 


3.85 


3.7 


3 


266. 


274. 


380. 


366. 


4 


12.2 


14.1 


20.1 


20.9 


outlet 


359 


384 


552 


446 


Chub 1 


20.6 


21.6 


28.7 


26 


2 


45.3 


64.9 


63.8 


76,3 


outlet 


86.3 


136. 


164. 


180. 


Dickie 5 


17.5 


15.9 


19 


22.6 


6 


9.87 


11.8 


15.1 


14.5 


8 


18.7 


23 


21.8 


40 


10 


35.3 


35.8 


45.7 


49.5 


11 


32.5 


42.4 


54.8 


54.8 


outlet 


190. 


220. 


269. 


291. 


Red Chalk 1 


64.8 


69.5 


87.2 


88.5 


2 


9.4 


12. 


17.5 


14.9 


3 


36.8 


50.7 


55. 


53.3 


4 


16.3 


25. 


28.1 


26.5 


outlet 


249. 


294. 


404. 


397. 


Blue Chalk 1 


8.56 


5.32 


6.26 


10.8 


outlet 


64.4 


71.3 


96.2 


103. 


Paint 1 


8.55 


11.3 


14.3 


13.6 


Trading Bay 1 


2.02 


4.55 


6.21 


6.67 


12 Mile IN 


- 


213. 


243. 


265. 


12 Mile IS 


- 


74.3 


97.2 


90.9 


Beech 1 


202. 


258. 


327. 


338. 


Duck 1 


- 


24.6 


24.9 


24.7 


Head 1 


-. 


23.1 


26.1 


28.9 


Haliburton 12 


- 


30.4 


41.2 


36.7 


Moose 1 


152. 


219. 


265. 


272. 
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Table 8: Annual unit runoff {myr"^) for 36 gauged watersheds, 1976-1980 



Watershed 




Annual 


unit runoff 


(m yr'M 






1976-77 


1977-78 


1978-79 


1979-80 


mean 


Harp 3 


0.467 


0.503 


0.639 


0.636 


0.561 


3A 


0.262 


0.588 


0.630 


0.530 


0.503 


4 


0.330 


0.411 


0.656 


0.555 


0.488 


§ 


0.422 


0.415 


0.553 


0.692 


0.521 


g 


0.201 


0.263 


0.382 


0.324 


0.293 


6A 


0.275 


0.334 


0.439 


0.458 


0.377 


outlet 


0.307 


0.440 


0.617 


0.591 


0.489 


Jerry 1 


0.314 


0.418 


0.527 


0.507 


0.442 


3 


0.400 


0.412 


0.570 


0.549 


0.483 


4 


0.296 


0.343 


0.490 


0.511 


0.410 


outlet 


0.394 


0.422 


0.607 


0.490 


0.478 


Chub 1 


0.260 


0.273 


0.363 


0.329 


0.306 


2 


0.371 


0.533 


0.523 


0.626 


0.513 


outlet 


0.271 


0.427 


0.515 


0.567 


0.445 


Dickie 5 


0.510 


0.462 


0.552 


0.657 


0.545 


6 


0.388 


0.464 


0.594 


0.569 


0.504 


i 


0.261 


0.322 


0.305 


0.561 


0.362 


IB 


0.492 


0.500 


0.638 


0.691 


0.580 


11 


0.298 


0.388 


0.502 


0.502 


0.423 


outlet 


0.351 


0.407 


0.496 


0.537 


0.448 


Red Chalk 1 


0.413 


0.443 


0.555 


0.563 


0.494 


2 


0.286 


0.365 


0.532 


0.454 


0.409 


3 


0.373 


0.513 


0.557 


0.54 


0.496 


4 


0.270 


0.415 


0.465 


0.439 


0.397 


outlet 


0.372 


0.440 


0.605 


0.594 


0.503 


Blue Chalk 1 


0.316 


0.196 


0.231 


0.397 


0.285 


outlet 


0.364 


0.403 


0.544 


0.581 


0.473 


Paint 1 


0.401 


0.529 


0.673 


0.640 


0.561 


Trading Bay 1 


0.255 


0.57 5 


0.786 


0.844 


0.615 


12 Mile IN 


- 


0.499 


0.569 


0.621 


0.563 


12 Mile IS 


- 


0.432 


0.566 


0.529 


0.509 


Beech 1 


0.353 


0.451 


0.573 


0.592 


0.492 


Duck 1 


- 


0.521 


0.527 


0.522 


0.523 


Head 1 


- 


0.478 


0.540 


0.598 


0.539 


Haliburton 12 


_ 


0.463 


0.628 


0.559 


0.550 


Moose 1 


0.348 


0.501 


0.604 


0.621 


0.519 


mean 


0.343 


0.432 


0.543 


0.555 


0.475 


11 


31 


36 


36 


36 


36 



23 



Table 9: Annual yield for 36 gauged watersheds, 1976-1980 



Watershed 




An 


nual yield 










1976-77 


1977-78 


1978-79 


1979-80 


mean 




Harp 3 


0.516 


0.555 


0.559 


0.676 


0.577 




3A 


0.290 


0.649 


0.551 


0.563 


0.513 




4 


0.365 


0.454 


0.574 


0.590 


0.496 




5 


0.466 


0.458 


0.484 


0.735 


0.536 




6 


0.222 


0.290 


0.334 


0.344 


0.298 




6A 


0.304 


0.369 


0.384 


0.487 


0.386 




outlet 


0.340 


0.486 


0.540 


0.628 


0.499 




Jerry 1 


0.347 


0.461 


0.461 


0.539 


0.452 




3 


0.442 


0.454 


0.499 


0.584 


0.495 




4 


0.328 


0.379 


0.428 


0.543 


0.420 




outlet 


0.436 


0.465 


0.531 


0.521 


0.488 




Chub 1 


0.316 


0.334 


0.269 


0.278 


0.299 




2 


0.451 


0.651 


0.388 


0.529 


0.505 




outlet 


0.329 


0.521 


0.381 


0.479 


0.428 




Dickie 5 


0.600 


0.573 


0.409 


0.554 


0.534 




6 


0.458 


0.575 


0.440 


0.481 


0.489 




8 


0.308 


0.399 


0.226 


0.473 


0.352 




IQ 


0.580 


0.620 


0.473 


0.584 


0.564 




11 


0.351 


0.482 


0.372 


0.424 


0.407 




outlet 


0.414 


0.505 


0.368 


0.453 


0.435 




Red Chalk I 


0.501 


0.541 


0.411 


0.476 


0.482 




2 


0.347 


0.446 


0.394 


0.383 


0.393 




1 


0.453 


0.627 


0.413 


0.456 


0.487 




4 


0.328 


0.507 


0.345 


0.371 


0.388 




outlet 


0.452 


0.537 


0.449 


0.502 


0.485 




Blue Chalk 1 


0.383 


0.240 


0.171 


0.335 


0.282 




outlet 


0.442 


0.492 


0.403 


0.491 


0.457 




Paint 1 


0.487 


0.646 


0.499 


0.540 


0.543 




Trading Bay 1 


0.310 


0.703 


0.583 


0.713 


0.577 




12 Mile IN 


- 


0.436 


0.502 


0.474 


0.471 




12 Mile IS 


- 


0.378 


0.499 


0.403 


0.427 




Beech 1 


0.322 


0.395 


0.505 


0.451 


0.418 




Duck 1 


- 


0.456 


0.464 


0.398 


0.439 




Head 1 


- 


0.498 


0.537 


0.577 


0.537 




Haliburton 12 


- 


0.482 


0.625 


0.539 


0.549 




Moose 1 


0.430 


0.521 


0.601 


0.599 


0.538 




mean 


0.397 


0.488 


0.446 


0.505 


0.462 




n 


31 


36 


36 


36 


36 
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Table 10: Estimate of ratio of annual basef low/total streamflow for 36 gauged 
watersheds, 1976-1980 



Watershed 




Annual 


basef low/tot, 


al flow 






1976-77 


1977-78 


1978-79 


1979-80 


mean 


Harp 3 


0.276 


0.315 


0.285 


0.247 


0.281 


3A 


0.197 


0.268 


0.282 


0.224 


0.243 


4 


0.273 


0.312 


0.349 


0.231 


0.291 


§ 


0.124 


0.273 


0.334 


0.170 


0.225 


6 


0.188 


0.251 


0.279 


0.207 


0.231 


6A 


0.117 


0.192 


0.299 


0.289 


0.224 


outlet 


0.357 


0.355 


0.380 


0,403 


0.374 


Jerry 1 


0.201 


0.250 


0.281 


0.239 


0.243 


1 


0.406 


0.434 


0.566 


0.361 


0.442 


4 


0.119 


0.289 


0.405 


0.256 


0.267 


outlet 


0.287 


0.383 


0.504 


0.417 


0. 398 


Chub 1 


0.143 


0.326 


0.272 


0.227 


0.242 


2 


0.123 


0.331 


0.334 


0.301 


0.272 


outlet 


0.291 


0.372 


0.436 


0.389 


0.372 


Dickie 5 


0.194 


0.231 


0.303 


0.179 


0.227 


i 


0.179 


0.223 


0.317 


0.244 


0.241 


i 


0.210 


0.283 


0.263 


0.180 


0.234 


10 


0.246 


0.208 


0.328 


0.195 


0.244 


11 


0.236 


0.238 


0.308 


0.217 


0.250 


outlet 


0.367 


0.391 


0.532 


0.388 


0.420 


Red Chalk 1 


0.149 


0.250 


0.317 


0.158 


0.219 


2 


0.160 


0.142 


0.283 


0.131 


0.179 


3 


0.283 


0.438 


0.509 


0.338 


0.392 


4 


0.242 


0.464 


0.409 


0.297 


0.353 


outlet 


0.356 


0.551 


0.547 


0.421 


0.469 


Blue Chalk 1 


0.104 


0.179 


0.323 


0.176 


0.196 


outlet 


0.348 


0.421 


0.371 


0.264 


0.351 


Paint 1 


0.175 


0.304 


0.318 


0.240 


0.259 


Trading Bay 1 


0.107 


0.078 


0.184 


0.127 


0.124 


12 Mile IN 


- 


0.412 


0.377 


0.385 


0.391 


12 Mile IS 


- 


0.428 


0.326 


0.421 


0.392 


Beech 1 


0.399 


0.365 


0.410 


0.367 


0.385 


Duck 1 


- 


0.476 


0.423 


0.466 


0.455 


Head 1 


- 


0.162 


0.328 


0.244 


0.245 


Halt burton 12 


- 


0.314 


0.384 


0.406 


0.368 


Moose 1 


0.429 


0.326 


0.483 


0.441 


0.420 
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Table t1: Terms of the energy balsnca for Harp Lake, 1976 



Period 




As,' 


(cal cm"2) 


A 


2 _5 

R (cal cm "^j 


b' 


LE (cal cn^) 


5 -i 
H (cal cm 2 J 


6 
E (cm) 


June 2-8 






2032 




3769 


0.08 


1615 


122 


2.74 


June 9-22 






685 




6595 


0.20 


4941 


9» 


8.58 


June 23 - 28 






229 




2635 


0.11 


2175 


?S1 


3.69 


June 29 - July 


13 




-285 




5578 


0.22 


4796 


1067 


8.13 


July 14 - 20 






583 




2249 


0.21 


1380 


m> 


2.34 


July 21 - 27 






219 




2860 


0.26 


2099 


i«2 


3.56 


July 28 - Aug. 


3 




123 




2146 


0.24 


1626 


im 


2.76 


Aug. 4-10 






-5 




1891 


0.28 


1486 


*I0 


2.52 


Aug. n - 17 






22 




161S 


0.27 


1250 


343 


2.12 


Aug. 18 - 24 






507 




2335 


0.17 


1563 


,|if 


2.65 


Aug, 25 - 31 






-855 




1794 


0.32 


2008 


%m 


3.40 


Sept. 1 - 7 






-504 




1884 


0.35 


1771 


its 


3.00 


Sept. 8 - Oct. 


12 




-2281 




7024 


0.37 


6790 


2515 


11,51 


Oct. 13-26 






-3721 




1047 


0.73 


27 55 


2012 


4.67 


Oct. 27 - Nov. 


10 




-2822 




399 


0.87 


1725 


1496 


2.92 



1. ASl " change In heat storage In lake (cal ctn"^ period" > 

2. AR " net radiation (cal cm~2 period"' > 

3. B » Bowen ratio (H/LE) 

4. LE ■ evaporative heat loss from lake (cal ciii~2 period"') 

5. H » sensible heat loss from lake (cal aii"^ period"') 

6. E - lake evaporation (cm period"') 
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Table 12a Terms of the energy balance for Harp Lake, 1977 



Period 



AS|_ (cal cni"2) AR (cal crn'^) B LE (cal an"2) H (cat a«-2) E Ccm) 



April 15 - 18 415 

April 19-26 1502 

April 27 - May 10 1657 

May 11 - 17 2315 

May 18 - 25 1525 

May 26-31 44 

June 1 - 7 -947 

June 8-14 - 206 

June 15 - 21 1219 

June 22 - 28 1203 

June 29 - July 5 63 

July 6-12 395 

July 13 - 19 1366 

July 20-26 -902 

July 27 - Aug. 2 712 

Aug. 3-9 -340 

Aug. 10 - 16 -1414 

Aug. 17 - 23 -41 

Aug. 24 - 30 -1051 

Aug. 31 - Sept. 6 1525 

Sept. 7-13 -635 

Sept. 14 - 20 -502 

Sept. 21-27 -587 

Sept. 28 - Oct. 4 -#If 

Oct. 5-11 -1212 

Oct. 12 - 18 -863 

Oct. 19 - 25 -147 

Oct. 26 - ttov. 1 -316 

Nov. 2-8 172 

Nov. 9-15 -1487 

Nov. 16 - 22 -1212 

Nov. 23 - 24 -1334 



1255 


-0.55 


1384 


1599 


-1.05 


-2048 


4653 


0.36 


2186 


2537 


0.26 


255 


2340 


-0.04 


851 


2111 


0.23 


1678 


1859 


0.53 


2114 


2227 


0.22 


1990 


1696 


0.18 


404 


2269 


0.10 


967 


1961 


0.21 


1566 


1571 


0.23 


958 


2385 


0.12 


914 


2077 


0.17 


2537 


t540 


0.15 


719 


1584 


0.23 


1562 


1329 


0.26 


2171 


1060 


0.34 


821 


1666 


o.oe 


2513 


1252 


0.12 


-244 


^m 


0.31 


1238 


'$m 


0.41 


741 


542 


0.49 


625 


629 


0.38 


1116 


ms 


0.67 


1000 


m* 


0.71 


788 


Ml 


0.43 


641 


43» 


0.18 


640 


98 


-1.03 


2648 


•7' 


0.82 


813 


IW 


0.71 


813 


-49 


0.99 


645 



-1045 

2145 

im 

61 
-36 

W9 

'6S@ 

M3 

W 

m 



2:W: 
106 
441 

lie 
us 

292 
3m 

m 

306 
104 
422 

m$^ 

Si9 

114 

■2722 

66T 

m 

640 



3.19 
-3.47 

1.44 

i*»f 
t&mm 

1.64 

4«i0' 

\M 

2.65 
3.68 
U39 

4.26 

-0.41 
2.10 

um 

iM 

'l«Oi' 
1.09 
4.49 

1«P' 

t,ii 

1.09 
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Table 13: Terms of the energy balance for Harp Lake, 1978 



Period 



(cal cni"2) 


AR(cal aii"2) 


8 


LE(cal cri-2) 


HCcal aii"2) 


ECcm 


1454 


777 


4.18 


-131 


-547 


-0.22 


1630 


1140 


5.23 


-79 


-412 


-0.13 


4038 


5824 


-0.11 


2004 


-218 


3.40 


-1711 


2482 


0.23 


3404 


789 


5.77 


1004 


1900 


0.03 


871 


m 


1.48 


1304 


2472 


0.21 


968 


20i 


1.64 


280 


2190 


0.22 


1563 


3*7 


2.65 


807 


3247 


0.26 


1939 


300 


3.29 


334 


2844 


0.13 


2216 


t9t 


3.76 


218 


2380 


0.26 


1714 


M8 


2.90 


373 


1730 


0.15 


1179 


178 


2.00 


-261 


2324 


0.23 


2100 


*Sf 


3.56 


366 


2312 


0.20 


1615 


m 


2.74 


ill 


2220 


0.16 


1209 


tit 


2.05 


182 


1904 


0.23 


1402 


%m. 


2.38 


-1165 


1397 


0.24 


2073 


4§t 


3.51 


-597 


3887 


0.32 


3386 


i09» 


5.74 


"959 


1300 


0.36 


1664 


S96 


2.82 


-9*:J'. 


1668 


0.37 


1615 


m 


2.74 


■^rni' 


1325 


0.46 


1414 


mt 


2.40 


-1814 


2386 


0.50 


2801 


1399 


4.75 


-598 


917 


0.54 


981 


534 


1.66 


-580 


1635 


0.49 


1487 


728 


2.52 


-2274 


2*5 


0.63 


1499 


1020 


2.53 



May 6 - 9 
May 10 - 16 
May 17 - 30 
May 31 - June 6 
June 7-13 
June 14 - 20 
June 21-27 
June 18 - July 4 
July 5 - n 
July 12 > 18 

July 19 - 25 
Jul y 26 - Aug. 1 
Aug. 2-8 
Aug. 9-15 
Aug. 16 - 22 
Aug. 23-29 
Aug. 30 - Sept. 13 
Sept. 14 - 19 
Sept. 20 - 26 
Sept. 27 - Oct. 3 
Oct. 4-16 
Oct. 17 - 23 
Oct. 24 - htov. 7 
Nov. 8-22 
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Table 14: Terms of the energy balance for Harp Lake, 1979 



Period 


ASL(cal CBi"2) 


AR(cal aii"2) 


B 


LE(C8I cni~2) 


H(cal a«-2) 


E(cin) 


April 23 - 29 


1654 


ijis 


12.13 


-30 


-Ml 


-0.05 


April 30 - May 3 


1769 


2206 


0.22 


357 


m 


Q^l 


May 9-15 


2182 


2184 


-0.47 


4 


»Z! 


«i01 


May 16 - 21 


1080 


20il 


0.25 


785 


Wf 


1.33 


May 22-27 


-308 


mm 


0.35 


1262 


447 


2.14 


May 28 - June 5 


887 


sm 


0.16 


2026 


332 


3.43 


June 6-12 


763 


ism 


0.14 


1038 


I'ii 


l*ft 


June 13 - 19 


1187 


2947 


0.21 


1457 


503 


2.47 


June 20-26 


-326 


2336 


0.33 


1996 


666 


5.38 


June 27 - July 2 


88 


Ifif 


0.19 


1422 


2?f 


mm- 


July 3-9 


893 


2832 


0.29 


1505 


«M 


%m 


July 10 - 17 


944 


2823 


0.17 


1608 


#f 


%M. 


July 18 - 24 


328 


2864 


0.21 


2098 


■*m' 


"Slim 


July 25 - 31 


-125 


1872 


0.20 


1664 


333 


2.82 


Aug. 1 - 7 


-401 


wm 


0.20 


1802 


3» 


3.05 


Aug. 8-14 


-1041 


mm 


0.32 


2223 


m» 


l.lf 


Aug. 15 - 21 


94 


9m 


0.30 


1286 


38$ 


:§»!« 


Aug. 22 - 28 


72 


mm 


0.21 


1098 


lie 


%m 


Aug. 29 - Sept. 3 


480 


1171 


0.16 


597 


9ft 


• 'W9W"M 


Sept. 4-11 


-906 


1724 


0.37 


1922 


fm 


MM 


Sept. 12 - 18 


-345 


1184 


0.25 


1226 


*m 


MM 


Sept. 19 - 25 


-390 


tsm 


0.42 


1337 


»5S 


i.m 


Sept, 26 - Oct. 9 


-1412 


li«f 


0.35 


2038 


7ii 


Mm 


Oct. 10 - 16 


-2265 


m9 


0.67 


1640 


1101 


2.71 


Oct. 17 - 23 


987 


m 


-0.13 


-680 


m 


-1.15 


Oct. 24 - 30 


-1922 


m 


0.74 


1151 


Mm. 


!»?» 


Oct.31 - Nov. 6 


-634 


mi 


0.64 


512 


m 


QM 


Mov. 7-20 


-1841 


41 


0.93 


976 


m 


t.6S 


Nov. 21 - Nov. 27 


-71 


-106 


4.76 


-6 


•m 


-0.01 


Nov. 28 - Dec. 13 


-1369 


-227 


1.14 


534 


607 


0.91 
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Table 15: Terms of the energy balance for Harp Lake, 1980 



Period AS|_(cal an"2) AR(cal an-2) B LECcal aii-2) HCcal cin-2) E(cm) 



May 7-13 
May 14 - 20 
May 21 - 25 
May 26 - 31 



im 


1428 


0.47 


462 


216 


0.78 


m 


1864 


0.09 


639 


m 


1.08 


ws 


1963 


-0.27 


1314 


-350 


2.23 


309 


1744 


0.20 


1140 


295 


1.93 



- 30 - 



Table 16: Terms of the energy balance for Jerry Lake, 1976 



Period 



ASlCcsI cm-2) AR(cal cin-2) B LECcal cm-2) HCcal aii"2) ECcm) 



July 14-20 




216 


2252 


0.19 


1712 


3i» 


2.90 


July 21-27 




295 


2865 


0.24 


2064 


5@6 


?.50 


July 28 - Aug. 


3 


-577 


2150 


0.25 


2187 


m 


5.71 


Aug. 4-10 




458 


1894 


0.28 


1120 


im 


U90 


Aug. 11 - 17 




584 


fSH 


0.28 


808 


^ 


t.37 


Aug. 18 - 31 




-1517 


4134 


0.23 


4594 


IfSf 


7.79 


Sept. 1 - 7 




419 


1888 


0.35 


1087 


m^' 


1.84 


Sept. 8 - Oct. 


12 


-3361 


7035 


0.36 


7639 


mm- 


12.95 


Oct. 13 - 26 




-3227 


wm 


0.73 


2474 


wm 


^m 


Oct. 27 - Nov. 


10 


-2821 


m§ 


0.87 


1725 


ym 


■'i»m 



•1 
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Table 17: Tsrms of the energy balance for Jerry Lake, 1977 



Period 


AS|_(cal a»i"2) 


AR(cal ar"2) 


B 


LE(cal an-2) 


H(cal m~h 


EC cm) 


April 15 - 10 


600 


^ 


-0.53 


1390 


-735 


2.36 


April 19-26 


1534 


1199 


-1.13 


-491 


556 


-0.83 


April 27 - May 10 


2212 


4635 


0.20 


2018 


40i 


3.42 


May 11 - 17 


1764 


2640 


0.14 


770 


m 


'liSI 


May 18 - 25 


1599 


2342 


0.01 


736 


ii 


%*m 


May 26 - 31 


-1297 


2116 


0.24 


27 58 


655 


A*m 


June 1 - 7 


201 


1862 


0.32 


1262 


119 


2.14 


June 8-14 


230 


2229 


0.22 


1639 


360 


2.78 


June 15 - 21 


1065 


1699 


0.19 


532 


lie 


0.90 


June 22-28 


952 


2270 


o.n 


1187 


t3t 


2.01 


June 29 - July 5 


138 


1963 


0.22 


1491 


m 


2.53 


July 6-12 


667 


1573 


0.24 


730 


■fff 


1.24 


July 13 - 19 


1045 


2366 


0.12 


1196 


W- 


2.03 


July 20 - 26 


-581 


2077 


0.18 


2254 


m$ 


3.62 


July 27 - Aug. 2 


-130 


1201 


0.17 


1133 


m 


%mm 


Aug. 3-16 


-652 


2917 


0.24 


2878 


m2 


A^ 


Aug. 17 - 23 


-231 


torn 


0.35 


958 


w& 


^■M 


Aug. 24 - 30 


523 


wm 


0.11 


1029 


m 


1*7* 


Aug. 31 - Sept. 6 


-318 


nm 


0.14 


1386 


118 


2,35 


Sept. 7-13 


-547 


ms 


0.31 


1167 


m^ 


yis 


Sept. 14 - 20 


-474 


m 


0.42 


721 


m& 


i«M 


Sept. 21-27 


-636 


3»3 


0.49 


658 


iix 


1.12 


Sept. 28 - Oct. 4 


-1201 


613 


0.36 


1327 


wz 


2.25 


Oct. 5-11 


-888 


46« 


0.67 


810 


mB 


1.37 


Oct. 12 - 18 


-1125 


49fi 


0.70 


946 


m6 


1.60 


Oct. 19 - 25 


-299 


m 


0.41 


758 


510 


1.» 


Oct. 26 - Nov. 1 


-68 


Am 


0.14 


444 


63 


0.75 


Nov. 2-8 


274 


100 


-1.08 


2157 


-2331 


3.66 


Nov. 9-15 


-1514 


^ 


0.82 


829 


681 


1.40 


Nov. 16 - 22 


-1346 


IT? 


0.71 


892 


fiat 


1.51 


Nov. 23-24 


-1497 


-49 


0.99 


726 


722 


1.23 
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Table 18: Tarms of the energy balance for Jerry Lake, 1978 



Period 



AS^Ccal an~2) ARtcal cm"^) B LECcal an"^) H(cal an~^) 



E(cffl) 



May 6 - 9 


1883 


777 


6.33 


-151 


-955 


-0.26 


May 10 - 16 


2439 


1143 


-291.23 


4 


-1301 


0.01 


May 17 - 30 


1746 


5832 


-0.06 


4435 


-549 


7.92 


May 31 - June 6 


389 


2489 


0.30 


1618 


4?« 


2.74 


June 7-13 


226 


1903 


0.19 


1412 


'm$ 


2.39 


June 14 - 20 


900 


'mm 


0.20 


1312 


iis 


2.22 


June 21-27 


1382 


2191 


0.22 


665 


14* 


1.15 


June 28 - July 4 


-368 


3249 


0.25 


2897 


7W$- 


♦.91 


July 5 - 11 


324 


2M9 


0.11 


2263 


mm 


sm 


July 12 - 18 


434 


^85 


0.26 


1550 


Wt9 


IM 


July 19 - 25 


-260 


1734 


0.16 


1714 


wm 


2,90 


July 26 - Aug. 1 


128 


2331 


0.24 


1784 


41f 


3.02 


Aug. 2-8 


530 


2316 


0.20 


1491 


2^ 


2*53 


Aug. 9-15 


432 


2221 


0.15 


1550 


2^9 


2^ 


Aug. 16 - 22 


-149 


IfOS' 


0.21 


1693 


m 


2JiT 


Aug. 23-29 


-512 


mm 


0.23 


1555 


,3if 


2.63 


Aug. 30 - Sept. 5 


-3 


IWI 


0.29 


1593 


457 


2.70 


Sept, 6-13 


-1135 


1154 


0,37 


2185 


809 


3.70 


Sept. 14 - 19 


-353 


1300 


0.34 


1230 


423 


2.09 


Sept. 20-26 


-373 


fi68 


0.36 


1505 


m 


2.59 


Sept. 27 - Oct. 3 


-881 


\m 


0.45 


1525 


m 


Mm 


Oct. 4-17 


-1776 


2638 


0.51 


2915 


mm 


*m 


Oct. 18 - 24 


-739 


653 


0.57 


884 


9m 


fiSO 


Oct. 25 - Nov. 7 


-373 


liNil 


0.42 


1420 


mi 


tM 


Mov. 8-22 


-2352 


MS 


0.67 


1563 


liH:' 


2.69 
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Table 19: Terms of the energy balance for Jerry Lake, 1979 



Period 




ASlCcbI ai|-2) 


ARCcal an"^) 


B 


LECcal C3ii"2) 


H(cal cm-2) 


E(cm) 


June 7-12 




-257 


144$ 


0.14 


1497 


m 


$m 


June 13 - 19 




2213 


2759 


0.19 


460 


m 


d.ii 


June 20-26 




-564 


2336 


0.32 


2052 


m» 


3.48 


June 27 - July 


2 


-109 


1787 


0.15 


1645 


25t 


2.79 


July 3-17 




1520 


5642 


0.22 


3372 


rw\ 


5w71 


July 18 - 24 




-36 


2864 


0.21 


2590 


flB; 


4.0S 


July 25 - 31 




196 


1872 


0.20 


1396 


286 


2.37 


Aug, 1 - 7 




-316 


\9m 


0.21 


1715 


361 


2.91 


Aug. 8 - U 




-970 


TBiff 


0.32 


2166 


694 


3.67 


Aug. 15 - 21 




226 


\fiM 


0.31 


1180 


160 


2.00 


Aug. 22-28 




-106 


nm 


0.23 


1228 


178 


2.08 


Aug. 29 - Sept, 


, 3 


395 


1175 


0.18 


662 


118 


1.12 


Sept. 4-11 




-1230 


1724 


0.37 


2163 


191 


3,f7 


Sept. 12-18 




33 


i'ta* 


0.22 


940 


211 


l,» 


Sept. 19 - 25 




-668 


1502 


0.41 


1541 


6m 


2.61 


Sept. 26 - Oct. 


, 16 


-3105 


1807 


0.44 


3405 


wm 


5.77 


Oct. 17 - 23 




339 


397 


-0.33 


88 


-29 


0.15 


Oct. 24 - Nov. 


6 


-2147 


Ml 


0.68 


1448 


986 


2.45 


Nov. 7-20 




-2041 


42 


0.93 


1082 


mm 


1.83 


Nov. 21 - Dec. 


13 


-1508 


-354 


0.86 


619 


59* 


i.«s 
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Table 20: Terms of the energy balance for Jerry Lake, 1980 



Period ASlCcoI cm"^) ARCcal arT^} 8 LE(cal on'^) H(cal cni-2) E(cm) 



April 21 - 29 
Apr I 1 30 - June 2 



1565 


2139 


-0.67 


1760 


-1186 


2.^ 


4537 


9770 


0.08 


4858 


375 


8.23 



4 
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Tsb(» 21: Terms of th« anargy balance for Red Chatk Lake (Main basin), 1976 



Period 


ASlCcbI ait"2) 


ARtcal m'^l 


B 


LE(cal an"2) 


H(cal an~2) 


E(cm) 


June 3-9 


3044 


3594 


0.07 


515 


34 


0.87 


June 10 - 16 


-47 


3614 


0.15 


3189 


«7l 


5.41 


June 17-23 


1639 


3144 


0.22 


1237 


m 


2.10 


June 24-30 


-951 


2444 


0.19 


2841 


3m. 


4.82 


July 1 - 7 


1564 


3186 


0.20 


1522 


jio 


2.58 


July 8-14 


-703 


2405 


0.31 


2380 


728 


4.03 


July 15 - 21 


926 


2300 


0.19 


1158 


ZM6 


1.96 


July 22-28 


517 


2850 


0.24 


1880 


4iS 


3.19 


July 29 - Aug. 4 


-82 


2126 


0.26 


1746 


4^ 


2.96 


Aug. 5-11 


524 


I84« 


0.28 


1033 


mi 


1.75 


Aug. 12 - 18 


124 


1614 


0.28 


1164 


sm 


1.97 


Aug. 19 - 25 


-738 


2392 


0.20 


2605 


323 


4.42 


Aug, 26 - Sept. 1 


-285 


1525 


0.31 


1385 


''^4 


2.55 


Sept. 2-8 


-731 


2107 


0.56 


2085 


vm 


5.55 


Sept. 9-14 


785 


1291 


0.36 


374 


134 


0.65 


Sept. 15 - Oct. 13 


-4336 


5560 


0.40 


7046 


2850 


11.94 


Oct. 14 - Nov. 3 


-4931 


1188 


0.76 


5472 


2647 


5,88 


Nov. 4-10 


-3466 


158 


1.03 


1785 


1858 


5.05 
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Table 22: Terms of the energy balance for Red Chalk Lake (Main basin), 1977 



Period 


ASL(cal cm"2) 


AR(cai arh 


B 


LE(cal (311-2) 


H(ca( OT-2) 


E(cin) 


April 15-27 


1^ 


2982 


-2.26 


202 


-458 


0.34 


April 28 - May Tl 


mi 


4954 


0.15 


1776 


3I6''8' 


3.01 


May 12 - 16 


'Vim 


1887 


0.19 


388 


75 


0.66 


May 17 - 24 


mr 


2286 


-0.20 


1137 


-229 


1.93 


May 25 - 30 


*t# 


2035 


0.22 


1765 


m 


2.99 


May 31 - June 6 


S9B 


2022 


0.30 


896 


mi 


1.52 


June 7-13 


-259 


2283 


0.29 


1968 


wm 


3.34 


June 14 - 20 


160 


1569 


0,12 


1255 


tf* 


2.13 


June 21-27 


16« 


2296 


0.16 


556 


m 


0.94 


June 28 - July 4 


m 


1919 


0.22 


1434 


J16 


2.43 


July 5-10 


•ist 


1645 


0.16 


1588 


2» 


2,69 


July 11 - 18 


mr 


2390 


0.09 


387 


m 


0,66 


July 19 - 25 


-6i8 


2112 


0.14 


2455 


J«5 


4.16 


July 26 - Aug. 3 


mi 


1981 


0.18 


1503 


m 


2.55 


Aug. 4-8 


1007 


998 


0.23 


-7 


^ 


-0,01 


Aug. 9-15 


-1446 


1702 


0.11 


2829 


119 


4,79 


Aug. 16 - 22 


-650 


862 


0.28 


1178 


3M. 


2.00 


Aug. 23-29 


1533 


1644 


0.17 


94 


t« 


0.16 


Aug. 30 - Sept. 7 


-1074 


1510 


0.16 


2220 


364 


3.76 


Sept. 8-12 


-467 


923 


0.30 


1066 


wt 


l.i! 


Sept. 15 - 19 


-405 


548 


0.40 


681 


2m 


U15 


Sept. 20-26 


-1057 


5tZ 


0,51 


909 


m 


1.54 


Sept. 27 - Oct. 3 


-1209 


500 


0,41 


1215 


*m 


2.06 


Oct. 4-12 


-1265 


695 


0.62 


1209 


m 


2.05 


Oct. 13 - 17 


-896 


tm 


0.74 


765 


sm 


1,30 


Oct. 18 - 24 


^-*i^' 


«ft 


0.54 


720 


396 


t.22 


Oct. 25 - 31 


^#1 


m 


0.20 


646 


130 


1.10 


Nov. 1 - 7 


66 


m, 


-0.75 


-0 


Q 


-0.00 


Nov. 8-14 


-1553 


-^ 


0.76 


880 


€6f 


1.49 


Nov. 15 - 21 


-1443 


»Sf 


0.75 


912 


686 


1.55 


Nov. 22 - 24 


-3151 


-20 


0.91 


1636 


1494 


2.77 
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Table 25: Terms of the energy balance for Red Chalk Lake (Main basin), 1978 



Period 


ASLtcal cm "2) 


AR(cal aii'2) 


B 


LE(cal an~2) 


H(cal an"2) 


E(cfii) 


May 24 - 29 


1514 


2815 


0.02 


1270 


31 


2.15 


May 30 - June 5 


-622 


2412 


0.24 


2452 


S82 


4.16 


June 6 - 12 


769 


2252 


0.22 


1218 


2S4 


2.07 


June 13 - 19 


401 


2088 


0.23 


1373 


314 


2,33 


June 20 - 26 


899 


2469 


0.22 


1291 


m9 


2.19 


June 27 - July 3 


799 


3110 


0.22 


1894 


417 


3.21 


July 4 - 9 


753 


2467 


0.10 


1551 


m 


2.63 


July 10 - 16 


314 


2283 


0.29 


1531 


431. 


2.59 


July 17 - 23 


354 


1784 


0.13 


1264 


Its 


2.14 


July 24 - 30 


-304 


2438 


0.20 


2294 


448 


.:3.ii 


July 31 - Aug. 7 


838 


2733 


0.22 


1547 


348 


zm 


Aug. 8-13 


580 


1957 


0.19 


1157 


im 


1.96 


Aug. 14-20 


-495 


I6f2 


0.12 


1949 


238 


3.30 


Aug. 21-27 


-351 


1796 


0.25 


1720 


42? 


2.92 


Aug. 28 - Sept. 3 


-22 


1840 


0.26 


1477 


385 


2.50 


Sept. 4-10 


-617 


1688 


0.34 


1722 


583 


2.92 


Sept. 11-17 


-1086 


1614 


0.37 


1972 


7^ 


3.34 


Sept. 18 - 24 


-194 


1613 


0.34 


1344 


«S3 


2.28 


Sept. 25 - Oct. 1 


-1166 


1393 


0.47 


1745 


813 


2.96 


Oct. 2-9 


-894 


1099 


0.56 


1278 


714 


2.17 


Oct. 10 - 15 


-933 


1311 


0.40 


1597 


649 


2.71 


Oct. 16 - 22 


-749 


1164 


0.58 


1212 


701 


2.05 


Oct. 23 - Nov. 5 


-809 


1718 


0.54 


1637 


890 


2.77 


htev. 6-21 


-3049 


308 


0.62 


2070 


1287 


3.51 
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Table 24: Terms of the energy balance for Red Chalk Lake (Main basin), 1979 



Period 


ASlCcsI 011-2) 


ARCcal cni-2) 


B 


LE(cal a«-2) 


H(cal an-2) 


E(cm) 


April 22 - May 7 


3783 


3343 


-0.18 


-537 


'if' 


-0.91 


May 8-16 


mm 


3074 


-0.51 


-313 


lid 


-0.53 


May 17 - 22 


?313 


2059 


0.27 


569 


m 


1.00 


May 23 - 28 


-535 


1089 


0.31 


1240 


384 


2.10 


May 29 - June 4 


1828 


2956 


0.10 


1027 


10) 


IJNI 


June 5-11 


460 


1703 


0.14 


1091 


m 


1.85 


June 12 - 18 


928 


2829 


0.22 


1560 


3m 


2.64 


June 19 - 2S 


-80 


2366 


0.31 


1863 


m 


3,1« 


June 26 - July 3 


452 


2755 


0.19 


1928 


Hi 


,1.P' 


July 4-10 


1112 


2495 


0.27 


1086 


m' 


1^ 


July 11 - 16 


911 


2254 


0.10 


1222 


m 


3U07 


July 17 - 23 


912 


2964 


0.23 


1671 


m 


2.03 


July 24 - 30 


lit 


1926 


0.20 


1475 


mi 


2^0 


Jul y 31 - Aug. 6 


s43i 


2043 


0.18 


2098 


-urn 


i^ 


Aug. 7-13 


-691 


1739 


0.32 


1838 


m 


%m 


Aug. 14-20 


-47 5 


1610 


0.33 


1566 


as© 


im 


Aug. 21-27 


ilf 


1581 


0.21 


632 


\m 


ijff 


Aug. 28 - Sept. 4 


-926 


1608 


0.21 


2093 


*m 


%M 


Sept. 5-10 


76 


1130 


0.37 


770 


m 


l*3t 


Sept. 1 1 - 17 


-223 


1257 


0.32 


1124 


556 


1.91 


Sept. 18 - 24 


-809 


1511 


0.41 


1649 


wm 


2.80 


Sept. 25 - Oct. 9 


-2204 


1541 


0.37 


2742 


lioi 


4.65 


Oct. 10 - 15 


-1511 


sm 


0.68 


1092 


ii» 


%m 


Oct. 16 - 22 


10C» 


sm 


0.34 


-324 


-in 


-0.55 


Oct. 23 - 29 


-1678 


6 


0.68 


1000 


665 


1,69 


Oct. 30 - Nov. 5 


-1580 


asi 


0.57 


1176 


667 


IJif 


Nov. 6-19 


-2247 


67 


0.94 


1194 


1 1 1f 


2.02 


Nov, 20 - Dec. 13 


-3586 


-391 


0.85 


1728 


146? 


2.93 
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Table 25: Terms of the energy balance for Red Chalk Lake (Main basin), 1980 



Period 


ASl( 


cal cm' 


-2, 


Ar( 


cal an' 


-2) 


B 


LE( 


cal cm' 


-2) 


M( 


cal an' 


-2) 


E(cni) 


April 30 - May 5 




1755 






1846 




-0.29 




128 






-5? 




0.22 


May 6-12 




-337 






tssz 




0.47 




1357 






€32 




2.30 


May 13 - 19 




974 






1534 




0.17 




481 






ao 




0.81 


May 20-26 




1735 






2842 




-0.14 




1284 






-177 




2.18 


May 27 - 31 




132 






1298 




0.16 




936 






230 




um 
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Table 26: Terms of the energy balance for Red Chalk Lake (East basin), 1977 



Period 


ASL(cal airh 


AR(cal aiTh 


B 


LE(cal cw-2) 


H(cal m'h 


E(cni) 


May 31 - June 6 


-el6 


2026 


0.31 


2019 


Mi 


3.42 


June 7-13 


534 


2286 


0.31 


1336 


*Jf 


2.26 


June 14 - 20 


32 


1573 


0.18 


1309 


iM 


2.22 


June 21-27 


1063 


2299 


0.19 


1038 


m 


\M 


June 28 - July 4 


^lOi 


1923 


0.23 


1807 


m 


^m 


July 5-10 


mn 


1645 


0.22 


951 


215 


lift 


July 11 - 18 


1 m 


2590 


0.16 


1112 


IM 


1^ 


July 19-29 


-429 


2114 


0.16 


2189 


Sis 


3.11 


July 26 - Aug. 3 


-55 


1982 


0.20 


1695 


Mf 


2.87 


Aug. 4-8 


m 


1001 


0.26 


404 


tOi 


0.69 


Aug. 9-15 


nm 


1704 


0.27 


1960 


m 


3.32 


Aug. 16 - 22 


-832 


864 


0.37 


1240 


«st 


2.1» 


Aug. 23-29 


641 


1648 


0.19 


842 


i«« 


l«*3 


Aug. 30 - Sept. 7 


-490 


1513 


0.19 


1682 


3*1 


im 


Sept. 8-12 


-112 


^1 


0.31 


788 


2i7 


i^ 


Sept. 13 - 19 


-479 


»S1 


0.40 


735 


ms 


iM 


Sept. 20-26 


-735 


SIS 


0.51 


696 


3M< 


i,» 


Sept. 27 - Oct. 3 


-841 


904 


0.41 


956 


mtt 


iM 


Oct. 4-12 


-1161 


607 


0.61 


1095 


-ms 


ije 


Oct. 13 - 17 


-580 


»9 


0.73 


566 


411 


0.96 


Oct. 18 - 24 


-147 


§m 


0.51 


545 


;^' 


0.92 


Oct. 25-31 


-113 


m 


0.13 


572 


11 


0.97 


Nov. 8-14 


-1320 


^ 


0.75 


754 


m 


%M 


Nov. 15 - 21 


-843 


Iff 


0.72 


580 


*n 


0.9a 


Nov. 22 - 24 


-494 


-21 


0.91 


248 


22S 


0.42 
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Tabl« 27: T*nns of the energy balance for Red Chalk Lake (East basin), 1978 



Period 



ASlCcbI cni~2) AR(cal an"^) 



LE(cal cin*2) 



H{cal em"2) 



E(cm) 



May 6-23 
May 24-29 
May 30 - June 3 
June 6-12 
June 13 - 19 
June 20 - 26 
June 27 - July 3 
July 4-9 
July 10 - 16 
July 17 - 23 
July 24 - 30 
July 31 - Aug. 7 
Aug. 8-13 
Aug. 14 - 20 
Aug. 21 - 27 
Aug. 28 - Sept. 3 
Sept. 4-10 
Sept. 11-17 
Sept. 18 - Oct, 1 
Oct. 2-9 
Oct. 10 - 22 
Oct. 23 - Nov. 5 
Nov. 6-21 



3585 


4486 


-0.77 


3852 


-2950 


6.53 


623 


2819 


0.08 


2039 


tS8 


IdW 


-840 


2415 


0.25 


2601 


«m 


4.41 


592 


2254 


0.23 


1352 


311 


2.29 


%8 


2091 


0.25 


1457 


3Sf 


2.47 


583 


2470 


0.24 


1526 


36t 


2.59 


499 


3111 


0.23 


2119 


:^, 


3.59 


567 


2467 


0.12 


1692 


■mi 


2.87 


-77 


2293 


0.29 


1841 


m 


3.12 


602 


Tfi8 


0.16 


1026 


mt 


1.7* 


-520 


2440 


0.21 


2454 


mr 


4.16 


500 


2736 


0.23 


1819 


m 


3.06 


469 


1999 


0.20 


1225 


nm 


2.08 


-314 


titl 


0.14 


1758 


wm 


2.98 


-341 


im^ 


0.25 


1713 


*m 


2.90 


-186 


Iii2 


0.26 


1608 


*m 


2.73 


-520 


mm 


0.34 


1651 


f» 


2.80 


-715 


1614 


0.37 


1702 


627 


2JS9 


-856 


3004 


2.88 


994 


2866 


iM 


-949 


itoo 


0.55 


1319 


ISO 


2.24 


-867 


2476 


0.49 


2250 


f«93 


3.81 


-594 


tin 


0.54 


1504 


809 


2.55 


•2035 


.mi 


0.60 


1465 


881 


2.48 
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Tabic 28: Tsrtns of the energy balance for Red Chalk Lake (East basin), 1979 



Period 



AS^Ccal cm"^) AR(cal 



LE(cal aii~^> H(cal on'^) 



E(cm) 



April 22 - May 7 
May 8-16 
May 17 - 22 
May 23-28 
May 29 - June 4 
June 3 - n 
June 12 - 18 
June 19 - 25 
June 26 - July 3 
July 4-10 
July 11 - 16 
July 17 - 23 
July 24 - 30 
July 31 - Aug. 6 
Aug. 7-13 
Aug. 14 - 20 
Aug. 21 - 27 
Aug. 28 - Sept. 4 
Sept. 5 - 10 
Sept. 11-17 
Sept. 18 - 24 
Sept. 25 - Oct. 9 
Oct. 10 - 15 
Oct. 16 - 22 
Oct. 23-29 
Oct. 30 - Nov. 5 
Nov. 6-19 



1613 



-»! 

mm 

iif 
-If' 
li&d 

m 

764' 

m 

fit. 

imi 

-ISO 

«» 

-28 

-810 
-220 
-590 

-1517 

-1101 
805 

-1770 
««2t 

-1515 



3349 
3074 
2059 
1089 
2956 
1703 
2829 
2366 
2755 
2495 
2254 
2964 
1926 
2043 
1739 
1610 
1581 
1605 
1130 
1257 
1511 
1541 
3^ 

wm~ 
ft 

67 



-0.00 
-0.10 
0.30 
0.33 
0.15 
0.17 
0.24 
0.29 
0.18 
0.28 
0.14 
0.24 
0.21 
0.19 
0.32 
0.33 
0.22 
0.23 
0.37 
0.31 
0.41 
0.35 
0.67 
0.33 
0.67 
0.53 
0.94 



1740 
913 
1609 
1038 
1430 
1246 
2300 
1551 
1877 
1350 
1356 
2034 
1650 
2001 
1801 
1322 
922 
132B 
1418 
1128 
1494 
2263 
849 
-174 
1062 
446 
814 



-5 

'mm. 

m 
sm 

210 

9m 

448 

mi 
Sit 
ns 

471 
141 

im 

Ml 

«m 

202 
$0f 

.521 
549 

m 
3m 

-S8 
7t5 
238 

767 



2.99 
1.55 
2.75 

|.^. 

2.42 
2.11 
3.90 
2.63 
3.18 
2.29 
2.30 
3.45 
2.80 
3«39 
3^5 
2.24 
l.3« 
2.25 
2.40 
1.91 
2.53 
3.84 
1.44 
-0.30 
1.80 
0.76 
1.38 
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Table 29: Terms of the energy balance for Red Chalk Lake (East basin), 1980 

Period ASL(cal am'^) AR(ca( cm'^) b LE(cal ciii"^) H(cal an "2) E(cni) 

April 21 - 30 1786 2244 -0.50 921 -463 1.» 
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Table 30: Terms of the energy balance for Blue Chalk Lake, 1976 



Period 


ASlCcoI ann"2) 


ARCcal cm"2) 


B 


LE(cal ai|-2) 


H<cal cni-2) 


E{cm) 


June 3-9 


2228 


3594 


-0.01 


1375 


-10 


2.» 


June 10 - 16 


482 


3614 


0.12 


2799 


3S5 


4.74 


June 17 - 30 


869 


5587 


0.16 


4079 


'm» 


&.9I 


July 1 - 7 


392 


3187 


0.19 


2340 


«5I 


3.»7 


July 8-14 


-356 


2403 


0.31 


2104 


m6 


3,37 


July 15 - 21 


369 


2300 


0.21 


1599 


312 


2.7» 


July 22 - 28 


377 


2850 


0.24 


1992 


4S1 


3.38 


July 29 - Aug. 4 


100 


2126 


0.27 


1601 


42f 


2.71 


Aug. 5-11 


296 


184? 


0.28 


1210 


^10 


2.09 


Aug. 12 - 18 


-1611 


1614 


0.28 


1471 


405 


2.49 


Aug. 19-25 


889 


2392 


0.20 


1253 


290 


2.12 


Aug. 26 - Sept. 1 


-1724 


1526 


0.31 


2485 


765 


4.21 


Sept. 2-8 


46 


2108 


0.36 


1514 


iir 


2,57 


Sept. 9-14 


227 


1291 


0.36 


782 


2S2 


1.32 


Sept. 15 - Oct. 13 


-4118 


55S4 


0.41 


6856 


ISIS 


11.62 


Oct. 14 - Nov. 3 


-4320 


1186 


0.76 


3127 


mm 


5.30 


Nov. 4-10 


-1777 


158 


1.03 


954 


961 


1.62 
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labia 31: Terms of the energy balance for Blue Chalk Lake, 1977 



Period 


ASLtcal ai|-2) 


AR(cal m'h 


B 


LE(cal an-2) 


H(cal om-2) 


E(cin) 


April 15 - May 11 


4480 


7926 


-0.18 


4227 


-780 


7.16 


May 12 - 16 


1461 


1887 


0.18 


361 


66 


0.61 


May 17 - 24 


1530 


2286 


-0.20 


945 


-189 


1.60 


May 25 - JO 


830 


2035 


0.23 


964 


221 


1.67 


Hay 31 - June 6 


-754 


2022 


0.29 


2146 


mt 


3.64 


June 7-13 


712 


2283 


0.30 


1212 


m 


2.05 


June 14 - 20 


350 


1569 


0.15 


1060 


158 


1.80 


June 21-27 


1404 


2296 


0.18 


756 


136 


1.28 


June 28 - July 4 


19 


1919 


0.23 


1539 


361 


2.61 


July 5-10 


316 


1645 


0.23 


1084 


246 


1.84 


July 11 - 18 


1358 


2390 


0.14 


903 


m 


1.53 


July 19 - 25 


-751 


2112 


0.15 


2498 


363 


4.23 


July 26 - Aug. 3 


82 


1981 


0.19 


1601 


m 


2.71 


Aug. 4-8 


1140 


me 


0.25 


-113 


^m 


-0.19 


Aug, 9-15 


-1241 


1702 


0.27 


2319 


m§ 


3.93 


Aug. 16 - 22 


-1198 


862 


0.37 


1504 


156 


2.55 


Aug. 23-29 


618 


1644 


0.20 


855 


1T1 


1.45 


Aug. 30 - Sept. 7 


-144 


1509 


0.20 


1374 


MQ 


2.53 


Sept. 8-12 


-560 


923 


0.32 


1123 


m 


1.90 


Sept. 13 - 19 


-492 


141 


0.40 


742 


wm 


1.26 


Sept. 20-26 


-989 


312 


0.51 


862 


439' 


1.46 


Sept. 27 - Oct. 3 


-1028 


sm 


0.43 


1070 


419 


1.81 


Oct. 4-12 


-1549 


69i 


0.62 


1383 


m 


2.34 


Oct. 13 - 17 


•551 


i32 


0.74 


566 


417 


0.96 


Oct. 18 - 24 


-332 


«77 


0.56 


647 


362 


1.10 


Oct. 25 - 31 


-500 


95* 


0.28 


808 


221 


1.37 


Nov. 1 - 7 


m 


m 


-0.52 


82 


<43 


0.14 


Nov. 8-14 


36 


-6 


0.76 


-24 


-18 


-0.04 


Nov. 15 - 21 


-2554 


159 


0.77 


1531 


1178 


2.60 


Nov. 22 - 24 


-1720 


»Mi 


0.92 


887 


813 


1.50 
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Table 32: Terms of the energy balance for Blue Chalk Lake, 1978 



Period 


ASL(cal an'h 


ARCcal on"2) 


B 


LECcol cni-2) 


H(cal cm -2) 


E(cffl) 


May 24-29 


1434 


2815 


0.05 


1320 


60 


2^24 


May 30 - June 5 


-346 


2412 


0.24 


2225 


Ht 


3-17 


June 6-12 


337 


2252 


0.22 


1571 


M* 


a«66 


June 13 - 19 


383 


2088 


0.22 


1396 


ms 


i,3f 


June 20 - 26 


999 


2469 


0.21 


1212 


2» 


2.01 


June 27 - July 3 


680 


3110 


0.23 


1979 


mt 


5«l? 


July 4-9 


1154 


2467 


0.12 


1176 


m 


im 


July 10 - 16 


-157 


2283 


0.29 


1898 


942 


.i»m 


July 17-23 


378 


1|« 


0.15 


1220 


im 


-Ul' 


July 24 - 50 


96 


2438 


0.22 


1920 


*n 


^%m 


July 31 - Aug. 7 


233 


2733 


0.25 


2002 


498 


3.» 


Aug. 8-13 


506 


imr 


0.21 


1198 


23f 


2.03 


Aug. 14 - 20 


-386 


1»92 


0.15 


1803 


2fi 


3.06 


Aug. 21-27 


-386 


wm 


0.26 


1737 


*4i 


■MM 


Aug. 28 - Sept. 3 


59 


fmQ 


0.28 


1396 


iS9 


■i*^ 


Sept. 4-10 


-695 


t68i 


0.35 


1768 


St4 


3.00 


Sept. 11-17 


-1347 


1614 


0.38 


2150 


ill 


3.64 


Sept. 18 - Oct. 1 


-1189 


5004 


0.41 


296S 


ms 


5.03 


Oct. 2-9 


-1259 


1099 


0.56 


1510 


m 


2.36 


Oct. 10 - 22 


-1577 


2475 


0.51 


2687 


tmB'. 


4.55 


Oct. 23 - Nov. 5 


-837 


17tt 


0.55 


1645 


m 


$m 


Nov. 6-21 


-2295 


BOB 


0.64 


1585 


mm 


%m' 
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Table 33: Terms of the energy balance for Blue Chalk Lake, 1979 



Period 


ASL(cal an "2) 


A«(cal an "2) 


B 


LEtcal aii-2) 


HCcal on -2) 


E(cin) 


April 22 - May 7 


4406 


3343 


-0.12 


-1213 


ISO 


■^■M 


May 8-16 


1489 


3074 


-0.41 


2688 


-1 103 


**u 


May 17 - 22 


627 


2059 


0.27 


1130 


m 


1.92 


May 23 - 28 


459 


1089 


0.34 


470 


160 


0.80 


May 29 - June 4 


1039 


2956 


0.14 


1675 


Z*l 


2.8* 


June 5-11 


262 


tim 


0.10 


1312 


1^' 


2*^2. 


June 12 - 18 


1117 


^29 


0.22 


1400 


311 


2*5? 


June 19 - 25 


-95 


2366 


0.32 


1864 


»8 


SWlf 


June 26 - July 3 


1085 


1755 


0.20 


1390 


aw 


1,36 


July 4-10 


869 


2495 


0.28 


1272 


3S* 


2.16 


July 11 - 16 


914 


2254 


0.13 


1186 


m 


2.01 


July 17 - 23 


472 


2964 


0.23 


2023 


46* 


3.43 


July 24 - 30 


134 


1926 


0.21 


1487 


m 


t»m 


July 31 - Aug. 13 


-1566 


3763 


0.26 


4260 


mm 


T.22 


Aug. 14 - 20 


-91 


1610 


0.34 


1274 


«» 


2,16 


Aug. 21-27 


394 


1111 


0.23 


964 


w^ 


1.63 


Aug. 28 - Sept. 4 


46 


Ii05 


0.24 


1260 


m 


2.14 


Sept. 5-10 


-861 


lliO 


0.38 


1448 


M3' 


2.45 


Sept. 11-17 


-311 


125? 


0.33 


1178 


3i@ 


2.00 


Sept. 18 - 24 


-921 


151 1 


0.41 


1721 


HJ 


2.92 


Sept. 25 - 30 


-176 


fP 


0.31 


811 


im 


1*37 


Oct. 1 - 15 


-3621 


9m 


0.53 


3005 


1593 


5.09 


Oct. 16-22 


968 


m 


0.37 


-288 


-107 


-0.49 


Oct. 23-29 


-2109 


i 


0.68 


1257 


tie 


2.13 


Oct. 30 - Nov. 5 


-794 


m 


0.58 


667 


389 


1,13 


Nov. 6-19 


-1982 


67 


0.94 


1058 


991 


1.79 


Nov. 20 - Dec. 13 


-1734 


-591 


0.85 


726 


611 


%^m 
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Table 34: Terms of the energy balance for Blue Chalk Lake, 1980 



Period 


ASl( 


cal an-2) 


AR( 


cal an~2) 


B 


LECcai an-2) 


H( 


cal 011-2) 


E(cm) 


April 21 - 29 




2540 




2071 


-0.72 


-1699 




1230 


-2.88 


April 30 - May 6 




1640 




2175 


-0.38 


869 




-334 


1.47 


May 7-12 




-296 




^sm 


0.49 


1089 




131 


1.85 


May 13 - 19 




910 




mm 


0.15 


546 




80 


0.93 


May 20 - 26 




1540 




2&I3 


-0.20 


16^ 




-325 


2.76 


May 27 - June 3 




578 




2078 


0.22 


1233 




2^ 


2.09 
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Table 35: Terms of the energy balance for Chub Lake, 1976 



Period 



ASLtcat cni"2) ARtcal cm"2) B LE(cal an'2) H(cal cni-2) 



ECcm) 



June ) - 10 


2002 


52M 


0.04 


3107 


112 


5.27 


June 11-14 


424 


2350 


0.21 


1598 


329 


2.71 


June 15 - 21 


-71 


2977 


0.23 


2468 


580 


4.16 


June 22 - 27 


635 


2628 


0.13 


177! 


222 


3.00 


June 28 - July 7 


2612 


3890 


0.23 


1041 


257 


1.76 


July 8-12 


-2802 


1673 


0.28 


3501 


9T4 


5.93 


July 13 - 19 


235 


2610 


0.20 


1979 


^6 


3.35 


July 20-26 


-250 


2443 


0,25 


2150 


543 


3.64 


July 27 - Aug. 2 


261 


2179 


0.22 


1570 


348 


2.66 


Aug. 3-9 


-470 


1908 


0.26 


189) 


487 


3.21 


Aug. 10 - 16 


-320 


]622 


0.21 


1604 


338 


2.72 


Aug. 17-23 


1406 


2364 


0.15 


830 


12B 


1.41 


Aug. 24 - 30 


-5900 


1878 


0.26 


4577 


1201 


7.76 


Aug. 51 - Sept. 6 


-360 


1875 


0.39 


1605 


fi30 


2.72 


Sept, 7-12 


-77 


1359 


0.31 


1095 


341 


1.86 


Sept. 13 - Oct. n 


-2716 


5870 


0.38 


6223 


2363 


10.55 


Oct. 12 - Nov. 3 


-3729 


T412 


0,71 


3015 


2126 


5.11 


Nov. 4-10 


-826 


158 


1.03 


48 5 


499 


0.82 



50 



Table 36: Terms of the energy balance for Chub Lake, 1977 



Period 


ASL(cal m~h 


ARCcal m~h 


B 


LEtcal an"2) 


HCcal an~2) 


ECcm) 


April 15 - 21 


1862 


«T 


-0.69 


-164 


ft* 


-0.28 


April 22 - 25 


-303 


"?W 


0.02 


1004 


li 


1.70 


Apr 11 26 - May 8 


1331 


4263 


0.20 


2451 


4i| 


4.1S 


May 9-15 


1392 


2657 


0.25 


1009 


J5ft 


1.71 


May 16-23 


1600 


2377 


-0.03 


802 


-m 


fcift 


May 24-29 


-79 


ms2 


0.19 


1701 


m 


:i,ft 


May 30 - June 5 


295 


2062 


0.29 


1371 


wm 


'^^1 


June 6-12 


-587 


2394 


0.32 


2267 


114 


ly» 


June 13 - 19 


-603 


1522 


0.06 


1959 


m 


i^ 


June 20 - 26 


1839 


2139 


0.18 


254 


it 


s^m. 


June 27 - July 3 


-44 


1944 


0.20 


1656 


wt 


2«tt 


July 4-11 


44 


2289 


0.24 


1817 


m 


*ii 


July 12 - 17 


1583 


1822 


0.16 


205 


m 


Mm 


July 18 - 24 


-326 


2072 


0.14 


2096 


302 


3«SS 


July 25 - Aug. t 


-326 


list: 


0.18 


1940 


.344 


i^ii 


Aug. 2 - 7 


740 


t?3i 


0.25 


397 


1^ 


'■mm 


Aug. 8-14 


-803 


lf» 


0.26 


1879 


412 


SnH 


Aug. 15 - 21 


-1077 


1050 


0.35 


1580 


:.S^ 


iLm. 


Aug. 22-28 


1942 


1619 


0.25 


-258 


-m 


-0.44 


Aug. 29 - Sept. 5 


-1048 


1499 


0.14 


2239 


3©? 


3.80 


Sept. 6-11 


-706 


941 


0.31 


1257 


39Qt 


1^1,1 


Sept. 12-18 


-322 


644 


0.39 


696 


2fi 


iM 


Sept. 19 - 25 


-895 


3@ 


0.48 


846 


4 to 


i,ii 


Sept. 26 - Oct. 2 


-806 


WW 


0.41 


781 


323^ 


lift 


Oct. 3-10 


-1007 


?f3 


0.57 


1132 


fi4i 


1*^ 


Oct. 11-16 


-742 


424 


0.72 


679 


mt 


Imli 


Oct. 17 - 23 


-144 


m 


0.49 


563 


274 


■&m^ 


Oct. 24-30 


-89 


sm 


0.10 


564 


16 


0.96 


Oct. 31 - Nov. 6 


156 


IfiZ 


-0.77 


24 


-19 


0.04 


Nov. 7-13 


-1206 


-3S 


0.51 


773 


mi 


1,11 


Nov. 14 - 21 


-952 


r^ 


0.80 


636 


''5m 


\*m 


Nov. 22 - 24 


-719 


-2d 


0.91 


365 


353 


0.62 
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Tabid 37: Terms of the energy balance for Chub Lake, 1978 



Period ASlCcaI m'^i AR(cal an"2) B LE(cal an"2) Htcal an "2) E(cm> 



May 6-14 


2907 


\m 


18.79 


-69 


-1304 


-0.12 


May 15 - 22 


1623 


2436 


-0,69 


2599 


-1786 


4.41 


May 23-28 


1520 


2899 


0.08 


1Z76 


m 


2.16 


May 29 - June 4 


-768 


2487 


0.21 


2696 


$m- 


4.57 


June 5-18 


558 


4415 


0.27 


3042 


iis 


5*16 


June 19 - 25 


245 


2609 


0.22 


1932 


432 


3.27 


June 26 - July 3 


715 


3254 


0.24 


2043 


#f§ 


3.46 


July 4-10 


2287 


2743 


0.17 


388 


it 


0.66 


July 11 - 16 


-2060 


2006 


0.29 


3143 


m 


5.33 


July 17 - 23 


492 


1784 


0.17 


1100 


\n 


1.86 


July 24 - 31 


-378 


2802 


0.23 


2584 


sm 


4.38 


Aug. 1 - 7 


753 


2369 


0.22 


1329 


MI 


2.25 


Aug. 8-13 


416 


1957 


0.22 


12S7 


m 


2.15 


Aug. 14 - 20 


-121 


1692 


0.19 


1525 


mn 


2.58 


Aug. 21-27 


-841 


1796 


0.26 


2097 


m 


3.55 


Aug. 28 - Sept. It 


-663 


3713 


0.28 


3410 


tm 


5.78 


Sept. 12 - 18 


-897 


1S96 


0.37 


1814 


6f9 


3.07 


Sept. 19-25 


151 


xm% 


0.29 


1196 


3*t 


2.03 


Sept. 26 - Oct. 2 


-833 


im 


0.45 


1621 


TSi 


2.75 


Oct. 3-10 


-568 


asi 


0.55 


969 


337 


1.64 


Oct, 11-16 


-772 


"i*m 


0.45 


1548 


em 


2.62 


Oct. 17 - 23 


-486 


mf 


0.54 


910 


4$3 


1.54 


Oct. 24 - Nov. 6 


-496 


vm 


0.47 


1407 


Ml 


2.38 


Mov. 7-21 


-2784 


i'tt 


0.60 


1938 


1162 


3.28 
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Table 38: Terms of the energy balance for Chub Lake, 1979 



Period 


ASlIcbI cm"^) 


ARCcal an "2) 


B 


LECcal cm "2) 


H(cal an -2) 


ECcm) 


April 23-29 


751 


1263 


-1.18 


-2879 


3391 


-4.88 


April 30 - May 6 


365 


1*15 


0.53 


687 


3JS2 


1.16 


May 7-13 


3017 


m*$ 


-1.58 


1 154 


-1827 


1.96 


May 14 - 21 


75 


mm 


0.30 


2028 


603 


3.44 


May 22 - 27 


-650 


mm 


0.33 


1540 


512 


2.61 


May 28 - June 3 


1477 


iss2 


0.20 


961 


IM 


1.63 


June 4-10 


318 


iiii 


0.14 


1518 


2oe 


2.57 


June 11-17 


512 


Siii 


0.27 


1535 


411 


2.60 


June 18 - 24 


-570 


tsm 


0.29 


2298 


§m 


3.90 


June 25 - July 2 


478 


mm 


0.20 


1899 


572 


3.22 


July 3-8 


824 


mn 


0.30 


1267 


382 


2.15 


July 9-15 


548 


2316 


0.18 


1502 


265 


2.55 


July 16-22 


196 


3050 


0.24 


2262 


552 


3.87 


July 23 - 29 


-8 


1955 


0.18 


1657 


306 


2.81 


July 30 - Aug. 7 


133 


mao 


0.20 


1879 


367 


3.19 


Aug. 8 - 12 


-630 


mm 


0.31 


1647 


506 


2.79 


Aug. 13 - 19 


-703 


ino 


0.36 


1601 


582 


2.71 


Aug. 20-26 


651 


ma 


0.18 


921 


165 


1.56 


Aug. 27 - Sept. 4 


-30 


teal 


0.22 


1529 


341 


2.59 


Sept. 5-9 


-551 


tm 


0.35 


1238 


431 


2.10 


Sept. 10 - 16 


-313 


99i 


0.35 


969 


343 


1.64 


Sept. 17-23 


-586 


fsm. 


0.38 


1540 


580 


2.61 


Sept. 24 - 30 


-16 


nm 


0.30 


877 


265 


1.49 


Oct. 1 - 8 


-1331 


'§mi 


0.38 


1367 


323 


2.32 


Oct. 9-14 


-1144 


4m 


0.70 


924 


648 


1.57 


Oct. 15 - 21 


621 


mt 


0.46 


-116 


-53 


-0.20 


Oct. 22 - 28 


-1501 


m 


0.51 


1079 


350 


1.83 


Oct. 29 - Nov. 4 


-470 


'wm 


0.54 


442 


237 


0.75 


Nov. 5-19 


-1617 


tri 


0.93 


895 


832 


1.52 


Nov. 20 - Dec. 13 


-610 


-391 


0.84 


119 


100 


0.20 
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Tabl« 39: Terms of the energy balance for Chub Lake, 1960 



Period ASL(cal aii"^) ARCcal an"2) B LE(cal cm*^) Htcal on'^) ECcm) 



April 21 - 30 
Hay 1 - 14 
Hay 15 - 19 
Hay 20 - 27 
Hay 28 - 31 



1708 


2244 


-0.82 


2989 


-2453 


5.07 


1526 


3868 


0.09 


21S8 


IBS 


3.66 


-136 


1068 


0.15 


1047 


tm 


1.78 


1243 


3218 


0.07 


1841 


IM 


5.12 


193 


1074 


0.13 


698 


183 


1.18 
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Table 40: Terms of the energy balance for Dickie Lake, 1976 



Period 



ASL(cal cni~2) /^RCcal aii"2) b LE(cal an''^) H(cal cm'h Eton) 



June 1 - 8 




T7S} 


4307 


0.08 


2366 


■m. 


i.01 


June 9-15 




763 


3750 


0.13 


2636 


311 


4.47 


June 16 - 21 




-14 


2497 


0.25 


2010 


ill 


S^if 


June 22-29 




544 


3274 


0.14 


2400 


»» 


4.0f 


June 30 - July 


7 


-387 


3244 


0.23 


2944 


^f 


4.99 


July 8-13 




-804 


2054 


0.27 


2243 


SIS 


9««0 


July 14 - 19 




1114 


2226 


0.17 


948 


m. 


1.61 


July 20-26 




244 


2443 


0.26 


174) 


m 


2.95 


July 27 - Aug, 


2 


-763 


2181 


0.21 


2440 


■Sii! 


*A-* 


Aug. 3-9 




313 


1908 


0.25 


1275 


32Q 


2.16 


Aug. 10 - 16 




-79 


1621 


0.26 


1351 


3»9 


2.29 


Aug. 17-23 




473 


2364 


0.15 


1647 


iii 


2,79 


Aug. 24-30 




-357 


1878 


0.22 


1837 


3se 


1.11 


Aug. 31 - Sept. 


7 


-940 


2178 


0.35 


2303 


814 


3.90 


Sept. 8 - Oct. 


10 


-2857 


6600 


0.33 


7129 


232B 


12.08 


Oct. 11 - Ktov. 


10 


-3334 


1881 


0.75 


2982 


Z252 


5.09 
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Table 41: Terms of the energy balance for Dickie Lake, 1977 



Period 


ASlCcbI cm"2) 


AR(cal an"2) 


B 


LEtcal cm-2) 


H<cal cni"2) 


£(cm) 


April 15 - 25 


2187 


^n 


-1.54 


-626 


m 


-i.oe 


April 26 - May S 


896 


mm 


0.18 


2863 


5m 


^i^^ 


May 9-15 


1305 


wm 


0.24 


1093 


mt 


i^' 


May 16 - 23 


2026 


»f 


-0.02 


359 


^ 


«*if 


May 24 - 29 


-658 


mm 


0.20 


2183 


431 


3*W 


May 30 - June 5 


-242 


mm 


0.28 


1806 


im 


i«-i§: 


June 6-12 


382 


wm 


0.33 


1516 


4Si 


l.if 


June 13 - 19 


-10 


wm 


0.14 


1347 


mm 


tm 


June 20-26 


852 


Mm 


0.17 


1098 


m 


Im3#' 


June 27 - July 11 


-47 


423i 


0.21 


5545 


131 


ikti 


July 12 - 17 


1526 


iM^ 


0.14 


259 


3^' 


mm. 


July 18 - 24 


-428 


m-J] 


0.13 


2213 


m$ 


3l*ff 


July 25 - Aug. 1 


-216 


\9m 


0.16 


1869 


m^^ 


S»lf 


Aug. 2-7 


-754 


■i^ss 


0.25 


1597 


m 


.iiW 


Aug. 6-14 


689 


IS3S 


0.25 


694 


m 


l,!i| 


Aug. 15 - 21 


-1113 


mm 


0.34 


1611 


im- 


I»ff 


Aug. 22-28 


946 


mm 


0.25 


540 


m 


§,M 


Aug. 29 - Sept. 5 


197 


tslff 


0.14 


1137 


m§ 


1^ 


Sept. 6-11 


-991 


mt 


0.32 


1463 


mS' 


'i*4i 


Sept. 12-18 


-536 


6*4 


0.39 


848 


131 


i»M 


Sept. 19 - Oct. 2 


-1763 


690 


0.45 


1667 


fx 


'mm 


Oct. 3-10 


-921 


m 


0.57 


1076 


«ti 


i«M 


Oct. 11-16 


-925 


tM 


0.72 


784 


SbS 


1!^ 


Oct. 17 - 23 


-162 


wm 


0.51 


564 


2S0 


0.96 


Oct. 24 - 30 


-10 


:^ 


0.20 


454 


19 


0.77 


Oct. 31 - Nov. 6 


280 


'1:64 


-0.55 


-256 


Wi 


-0.43 


Nov. 7-13 


-1205 


^m 


0.55 


759 


414 


UM 


Nov. 14 - 24 


-1205 


169 


0.82 


755 


619 


1.^ 
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Table 42: Terms of the energy balance for Dickie Lake, 1978 



Period 


ASL(cal m~h 


AR(cal cm'h 


B 


LECcal an-2) 


H{cal cm"2) 


E(ctn) 


May 6-22 


4752 


mm 


-t.11 


7350 


-8135 


12.46 


May 23 - 28 


1278 


mm 


0.12 


1444 


177 


2.45 


May 29 - June 4 


-620 


2487 


0.22 


2547 


560 


4.32 


June 5-18 


1512 


4415 


0.26 


2300 


603 


3.90 


June 19 - 25 


174 


2609 


0.22 


1993 


442 


3.38 


June 26 - July 4 


118 


3657 


0.25 


2837 


7ii 


4.81 


July 5-10 


355 


mm: 


0.13 


1755 


2^ 


ts§ 


July 11 - 17 


-514 


m^ 


0.28 


2378 


m 


4.03 


July 18 - 24 


736 


wm 


0.11 


819 


m 


1.39 


July 25 - 31 


-513 


^mm 


0.22 


2416 


m\ 


4.10 


Aug, 1 - 8 


506 


mm 


0.20 


1801 


^ 


X09 


Aug. 9-14 


-1163 


l9fT 


0.19 


2642 


Sll 


4.4il 


Aug. 15-22 


1 161 


mm 


0.21 


604 


im 


1.36 


Aug. 23 - 28 


-671 


fim 


0.23 


1474 


Ml 


2.50 


Aug. 29 - Sept. 4 


-442 


aoii 


0.27 


1925 


m 


3.26 


Sept. 5-11 


-539 


;i9lfi 


0.33 


1600 


ms 


%a\ 


Sept. 12 - 18 


-750 


\&m 


0.37 


1717 


m 


2.91 


Sept. 19 - 25 


-143 


mm 


0.26 


1451 


I8i 


2.46 


Sept. 26 - Oct. 2 


-450 


11^ 


0.45 


1360 


»ii 


2.30 


Oct. 3-10 


-1077 


9m 


0.55 


1301 


1)4 


2.20 


Oct. 11-16 


-698 


fl«f!l 


0.44 


1511 


■im 


2.36 


Oct. 17 - 23 


-423 


m^ 


0.54 


871 


m 


"t«ltl 


Oct. 24 - Nov. 6 


-473 


mm 


0.47 


1374 


«« 


MM 


Nov. 7-21 


-2116 


315 


0.60 


1520 


911 


2.58 
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Table 43: Terms of the energy balance for Dickie Lake, 1979 



Period 


A S[_tcal cni"2) 


AR(cal cni-2) 


B 


LECcal an-2) 


HCcal cm -2) 


E(an} 


Apr II 22 - May 6 


2081 


wm' 


-0.32 


1316 


-426 


iL.m 


May 7-13 


2720 


&m. 


-1.50 


757 


-1133 


1.28 


May 14 - 24 


-34 


sm 


0.28 


3038 


mi 


5. IS 


May 25 - 29 


152 


§m 


0.39 


359 


Mt 


«41 


May 30 - June 3 


1193 


mm 


0.20 


864 


im 


im 


June 4-10 


4a 


mm 


0.13 


1768 


tm 


3»iii 


June 11-17 


256 


MSB' 


0.26 


1752 


wm 


%»m 


June 18 - 24 


-187 


^9 


0.29 


1995 


ill 


3»m 


June 25 - July 5 


419 


'mm 


0.22 


2904 


#JP! 


%dm 


July 6-8 


833 


^tmi 


0.26 


344 


m 


Mm 


July 9-15 


921 


2360 


0.17 


1226 


zm 


%m 


July 16 - 22 


13 


3030 


0.25 


2422 


m 


i.it 


July 23 - 29 


-243 


1955 


0.20 


1838 


mi»< 


'%.m 


July 30 - Aug. 6 





2401 


0.18 


2033 


sit 


i:i»® 


Aug, 7-12 


-706 


J 511 


0.30 


1701 


pm 


li* 


Aug. 13 - 19 


-1014 


mQ 


0.37 


1826 


m 


istt 


Aug. 20-26 


597 


\m 


0.21 


919 


m 


l«SI 


Aug. 27 - Sept. 3 


98 


mm 


0.22 


1168 


W¥ 


l'.M 


Sept. 4-9 


-110 


till 


0.34 


1146 


mi 


m§ 


Sept. 10 - 16 


-588 


9i9 


0.36 


1168 


«ii 


fpff: 


Sept. 17-23 


-762 


\m 


0.36 


1690 


ms 


2.86 


Sept. 24 - 30 


562 


im. 


0.28 


440 


tm 


0.71 


Oct, 1 - 8 


-1718 


m^ 


0.40 


1631 


■'m» 


t«fi' 


Oct. 9-14 


-1317 


m 


0.71 


1024 


TM 


1»M 


Oct. 15-28 


-945 


m 


0.40 


1088 


■435 


i.pi 


Oct. 29 - Nov. 18 


-2202 


532 


o.eo 


1409 


\\m 


f*Sf 


Hov. 19 - Oec. 13 


-65 


-403 


0.80 


-188 


-199 


-0.32 
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Table 44: Terms of the energy balance for Dickie Lake, 1980 



-'■-■^ 



Period 


ASl( 


cal cm' 


■2) 


Arc 


cal on 


■h 


B 


LEC 


cal on 


-2) 


H( 


cal cm 


-2) 


E(cin) 


April 22 - May 4 




2397 






3176 




0.06 




736 






43 




1.25 


May 5-13 




386 






tm 




0.41 




1269 






S24 




2.15 


May 14 - 20 




981 






vm 




0.21 




731 






m 




\a* 


May 21 - 27 




52 






mm- 




0.03 




2641 






m 




4.48 


May 28 - 31 




206 






m» 




0.12 




707 






m 




1.20 
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Table 45: Annual lake evaporation (m yr"l) for 7 study lakes, 1976-1980 



Lake 



Annual lake evaporation (m yr"l) 



1976-77 1977-78 1978-79 1979-80 mean 



Harp 

Jerry 

Chub 

Dickie 

Red Chalk (main) 

Red Chalk (east) 

Blue Chalk 



0.730 0.559 0.676 0.634 0.650 



0.770 0.570 0.694 0.655 0.672 



0.808 0.547 0.670 0.666 0.673 



0.768 0.623 0.731 0.649 0.693 



0.728 0.566 0.645 0.663 0.651 



0.718 0.578 0.683 0.657 0.639 



0.759 0.584 0.682 0.601 0.657 



Mean 



0.761 0.575 0.683 0.646 0.662 



60 



Table 46: Change in lake level (m yr-1) for 6 study lakes, 1976-1980 



Lake Change 1n lake level (m yr-1) 



1976-77 1977-78 1978-79 1979-80 1976-80 



Harp - +0.147 +0.024 -0.102 +0.069 

Jerry +0.093 +0.058 -0.030 -0.142 -0.021 

Chub -0.047 +0.075 +0.059 -0.093 -0.006 

Dickie - +-0.113 +0.020 -0.155 -0.022 

Red Chalk - +0.114 +0.032 -0.021 +0.125 

Blue Chalk -0.228 +0.156 +0.043 -0.034 -0.063 
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Table 47: Residence time (years) for 6 study lakes, 1976-1980 



Lake Residence Time (years) 



1976-77 1977-78 1978-79 1979-80 1976-80 



Harp 3.66 2.84 2.06 2.16 2.54 

Jerry 1.56 1.50 1.05 1,29 1.32 

Chub 2.54 1.86 1.54 1.41 1.75 

Dickie 1.77 1.67 1.38 1.32 1.51 

Red Chalk 2.78 2.48 1.83 1.86 2.17 

Blue Chalk 4.13 4.21 3.24 3.17 3.63 



'- " 1-- 1 im'- 
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Table 48: Flushing time (years) for 6 study lakes, 1976-1980 



Lake 



Flushing Time (years) 



1976-77 1977-78 1978-79 1979-80 1976-80 



Harp 
Jerry 
Chub 
Dickie 
Red Chalk 
Blue Chalk 



4.67 3.26 2.33 2.43 



2.94 



1.72 1.61 



3.25 2.75 



1.12 



1.39 1.42 



3.30 2.10 1.74 1.58 



2.44 2.11 1.72 1.59 



2.00 2.04 



6.54 5.90 4.38 4.09 



2.01 



1.91 



2.41 



5.03 
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